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GSE P r o j e c t  Engf; 'i 

THIS AMXNDME3T I S  UXCLASSIFIED WHEK REMOVED FR0P.I SUBJECT SPECIFICATION. 

DISPLAY EQUIPIsIENT 

EXTEFCJAL VISUAL r. 

DZSICX COI;T?C;L SPXIFICAXOB ?OR (U)- 

* 
~ E i ? d ~ -  a o k - 3 7  

Spec No.LSP-b40-b1001B 

Amendment No. 2 

Page I of 1 

Date: 22 March 1966 

This amendment forms a prt of G m a n  Specification L s p - 4 4 0 - 4 ~ o o ~ ~ ~  
d a t e d  10-30-65, p e r  requi rements  oi' SVC-440-655-009. 

:$lake t h e  f o l l o w i n g  change : 

Page 18 p a r a .  3.3.2.1( e )  : Under "ZQUIPXKT' CAPA3ILITIES" add t h e  f o l l o w i n g  subparqg-apn : 

"The shadow of t h e  LEX on t h e  lw-ar s u r f a c e  s h a l l  b e  s l z u l a t e d  with s u f f i c i e n t  
a c c u r a c y  as t o  p r o v i d e  a racge r e f e r e n c e  t o  t h e  LET4 v i e b r . "  

GROUP 4 
Downgraded at 3 year intervals; 

declassified after 12 years. 
1 1 

"WARNING: This material contains information affecting the national defense of the United 
States, within the meaning of the Esp,cnzge La+is. Title 18. U. S. C., Sections 793 and 
794, the transmission or revelation of bhich in  any manner to an unaythonzed person IS 
prohibited by law." 

ENG 661.1 6-63 
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Spec No. LSP-440-41001B 

Amendment No. 4 
Date: 24 March 1966 

Page 1 of 2 

THIS AMENDMENT I S  UNCLASSIFIE’D WkEZ REYOVED FROM SUBJECT SPECIFICATIOIY . 

DISPLAY EQUIPYENT , 

EXTERNU VISUAL, 

DZSIGY CC)Xi’?3L SPECIFICATIOI; FC)R ( U )  

This amendment forms a part of Gnunman Specification LSP-440-41001B3 
d e t e d  10-30-65, p e r  r e q u i r e n e n t s  of ~ ~ ~ - k 4 0 - 6 5 5 - 0 1 3 .  

Nake t h e  f o l l o w i n g  c h a g e  : 

Page 1 4 :  Add: 
1 

”3 .2 .4 .13  S t a t u s  S i g n a l s  Fro= t h e  I n t e r f a c e  J u n c t i o n  S e c t i o n .  - I n  a d d i t i o n  t o  t h o s e  
s i g n a l s  fron t h e  ZVDE d r i v e  c o n p u t a t i o n  and c o n t r o l ,  s t a t u s  s i g n a l s  shall be p rov ided  as 
f o l l o w s  : 

( a )  Power OY - I n d i c a t e s  power i s  a v a i l a b l e  a t  t n e  outpi i t  s i d e  o f  t h e  f irst  
EVDE c i r c u i t  b reake r  o r  swi t ch  and o u t p z t  of power s u p p l i e s  
i n  t h e  I n t e r f a c e  J u n c t i o n  S t a t i o n .  

(b) Payer OFF - I n d i c a t e s  power has  been s h u t  down t o  .a:? i n d i v i d u a l  s e c t i o n  of 
t h e  EV3Z. 

( e )  L i r n i t  S i g n a l  - Inc i i ce t e s  any  probe o r  s.~rniler e.cl_uil;rer,t has r eached  a l izi t  
s t o p  *dhich - m x i C  ebcrt t h e  training rnisslon. 

> .  

GROUP 4 
DowngFaded at 3 year intervals; 

declassified after 12 years. 
,. 

I .  

“WARNING: This material contains information affecting the national defense of the United 
States, within the meaning of the Espionage Laws, Title 18, U. S. C., Sections 793 and 
794, the transmission or revelation of which in  any manner to  an unauthorized person is 
prohibited by law.” 

. .  
ENG 661.1 6-63 
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Page 1 4  (Cont inued)  I 

The s p e c i f i c  p o i n t s  from which t h e s e  s t a t u s  i n d i c a t i o n s  a r e  t a k e n  s h a l l  be s e l e c t e d  
I by t h e  vendor  and s h a l l  be approved by Grumman." 
, 

I 

I 
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*. NO. ISP-440 - 41001-B 

6-2-65 SPECIF ICATION Dm: 
I 

P a p :  1 

DISPLAY E Q . U I M E .  EXTERNAL VISUAL 

DESIGN CCNTROL SPECIFICATION 

1 SCOPE 

1.1 Scope. - This s p e c i f i c a t i o n  e s t a b l i s h e s  t h e  r equ i r e -  
ments f o r  t h e  design, f ab r i ca t ion ,  t e s t i n g  and p e p r a t i o n  f o r  d e l i v e r y  
of a n  External  V i s u a l  Display simulation equipment (FVDE) f o r  use i n  
conjunction w i t h  t h e  A - ~ o l l o  Spacecraft 13ission Simulator (Ea). The 
EVDE and a s soc ia t ed  e q u i w e n t  vhen ic tngrated with t h e  LE.5 s h a l l  be used 
i n  t h e  t r a i n i n g  of t he  LEI4 f l i g h t  crews. 

2 AFFLICAELE DOCU-EiTS 
L ". 1 Cexz-al. - The following docments  form a F z r t  of 

. t h i s  s r o c i f i c a t i o n  t o  t h e  ex ten t  spec i f i ed  herein.  Federal  and I X l i t a r y  
iiocur.-.nts s h a l l  be t h e  i s sue  i n  e f f e c t  on 14 January 1963 mless other-h-ise 
spec i f i ed  . 

( a )  Governrent Docricnts 

( 1) b l i l  i t a r y  

I d e n t i f  i c a t i c n ,  CodLng an6 ApplicLble 
Hookup Wire 

LIctals, I k f i n i t i c n  cf D i s s i m i l a r  

Chemical F i l m  f o r  KLminm and Aluc.5- 
nun  Alloys 

!t'richlorethylenf-- S t a b i l i z e d  Degrea s ing  

hnodic Coatings, f o r  Aluminum and 
Uminum A l l o y s  

Fhosphate Heavy Iknganese Coatings, 
o r  Zinc Base ( fo r  Ferrous Metals) 



2.1 
, 

( a )  (Continued) 

Federal  

STANDARDS 

m-s- 176 

QQ- P- 416 

1 3 1  

'IT-E-527 

TT-E-529 

FED- Srn -  59 5 

,J, 

DOCUT.E-E:iTS 

1.3FC 

Cffice of  Systerrs 

NASA Nos. 

~-6k -2931 

s - 64 - E93 3 3 
S - 64 - 233 3 2 

S-64-2933 5 
S - 64 - 2% 40 

Sealer ,  Surface,  Varnish Ty-pe, F loor  
Wood o r  Cork 
P la t ing ,  Cadmium (Elec t rodepos i ted)  

Enanel, Alkyd, Lcs t e r l e s s  

E r a x l ,  A l E y d ,  Semi-gloss 

Coiors 

Craf t ing  IBnual, Sect ion 1 5  

" F r x  ir o n r  n t a l  Fie t o r s  Involved i n  
t?e Choice of  L w a r  Cperat ional  
Lhtl:c 2nd t h e  Choice of Lunar Land- 
inc: Sites" by Eggleston, J.I.I., 
eTal,  YASA, k u s t o n ,  Texas, dated 
Nov. 22, 1963 

RiotograFhs taken by Ranger V I 1  
Si-acecraf t  on July 31, 1964. 



S P E C I F I C A T I O N  

2.1 

0)) 

2.2 

(4 

(Continued) 

G r m - a n  Documents 

QCP No. 2.12 Vendor Qual i ty  Control  Requirements - 
Supplies  

Drawings 

LrSC4k -41001 
(Latest Revision) 

Display Equipment, Externa l  Visual, 
Spec i f i ca t ion  Control  Drawing f o r  

Axa i l ab i l i t y  of Documents. - 
Copies of FE?erai CY : : i l i t a ry  6 o c u x n t s  r a y  be obtained upon 
eyp l i ca t ion  t o  the Suyerintcndent of Docuwnts, U. S. Goverrxcent 
F r in t ing  C'Jff'ice, Kashington 25, D. C . ,  23402. 

CoFies of ?!!.SA doci:z-nnts r a y  be obtained upon r eques t  fro?. t h e  
Fl-ociiring a c t i v i t y  c r  as d i r e c t e d  by t h e  Ccntract ing Off icer .  

General. - The EVIX s h a l l  c o n s i s t  of t h e  followlrbz: 

Inage Generating Sect ion 

Visual  Display Sect ion 

In t e r f ace  Junct ion Sect ion 

EVDE Acceptance Test  Equipment 



Spec. NO. LSP-440-41OOlB 

SPLCIP ICATION 6-2-65 

P d p :  4 

3.1 (Continued) 

The I m g e  Generating Sec t ion  s h a l l  be  capable of 
generat ing t h e  images and views s p e c i f i e d  i n  t h i s  s p e c i f i c a t i o n  and trans- 
mi t t i ng  same t o  t h e  Visual Display Sect ion.  

The Visual  Display Sect ion s h a l l  be capable of pre-  
sen t ing  t h e  views generatea t o  t h e  two crew members of the s imulated LEM. 

The In t e r f ace  Junc t ion  Sect ion s h a l l  provide f o r  t h e  
e l e c t r i c a l  and nechanical connection t o  t h e  conputer complex when i n t e -  
gra ted  with t h e  E35 or  ETDE acceptance t e s t  equipment. 
s i g c a l  condi t ioning w i l l  be the  r e s p o n s i b i l i t y  of Gruman. 

Buffer ing and 

'2-s a c c e l t m c e  t e s t  equipnent t o  be supplied 1 5 t h  t h e  
F,?)E: s t a l l  c c n s i s t  r,f t e s t  f i l m  and r e so lu t ion  cha r t s .  
v?r.?or s h a l l  rake a-laLlatle fo r  acceI tance t e s t s  t he  eqc ip .ec t  cacable of 
st irplyin& on a s i n g l e  ax i s  bas i s  s i p a l s  t o  t h e  EWE systcn i n  a l l  n o r r a l  
decrees of freedcm. !?!lese s igca l s  s h a l l  have ca l ib ra t ed  s t a t i c  and 
dycar.ic recr, i tudes d i r e c t l y  r e l s t e d  t o  ger formnce  r equ i r en tc t s  syec i f ie f i  
here in .  'Ihese siccals s h a l l  be in j cc t ed  i n  t h c  3 D Z  v ia  the  I n t e r f a c e  
Junc t ion  Section. 

Eovever, t h e  

3.1.1 Pcq-cse. - Punct iora l ly ,  t h e  e q u i p e n t  s h a l l  t e  de- 
eicnc2 t o  y re s rn t  an e c c w a t e  and r e a l i s t i c  v i s m l  s i r f i a t i o n  of exrect2d 
virx:-s t o  be seen by Pstroral-its t1irollf;h t h e  E 3 1  windo1.s and o p t i c a l  i n s t r u -  
writ, \;hen i n f ' l i gh t  unrier t he  o p r a t i c n a l  phases out l ined  i n  6.2. 

The r:in.low and o p t i c a l  i n s t r u r c n t  d i sp lays  vhen i n t e -  
g r a t c 3  i n t o  t h e  LLIS s h z l l  Frovic7e, bu t  not be 1ir . i ted to ,  t h e  f o l l o w i x  
t r a i n i n g  c r i t e r i a :  

( a )  

( b )  

Bavi6e  r e a l i s t i c  v i sua l  Tresenta t ion  of ex te rna l  env i romen t  . 
Aid i n  LE:.; a t t i t u d e  o r i en ta t ion  t r a i n i n g  by crew txenbers with 
corresyonding reac t ion  c c n t r o l  system t r a i n i n g  and p r a c t i c e .  

( c )  R a i n  crew t o  s e l e c t  m o n  l a n k a r k s  s p e c i f i e d  f o r  r'avigation 
and juc?gp general  range and pos i t i on  by su rve i l l ance  of t h e  
vindow and o p t i c a l  instrurnent scenes.  

05 EDP S k r  No.- 
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3.1.1 (Continued) 

(d) Train i n  t h e  APOLLO mission phases of rendezvous, docking and 
t r a n s p o s i t i o n  and a l l  other  phases def ined i n  6.2. 

Train i n  moon landing procedures. ( e )  

3 .1 .2  Data Requirements. - Data and drawings referenced o r  
descr ibed by t h e  Farzgrachs herein,  s h a l l  be submitted i n  accordance with 
t h e  purchase order.  

3.2 Design and Corstruct ion.  - 
3.2.1 C-neral.  - m e  d e t a i l e d  mechanical and e l e c t r i c a l  

design o f  t h e  cqiiirT.f:.t z h z i l  Fe accomplished by t h e  vendor, sub jec t  t o  
t h e  r equ i r e iwi t s  uf '  this syec i f i ca t ion .  
z r e  d e t a i l e d  only t o  t h e  extent  cocsidered mcessary t o  ob ta in  the  desired 
pechenical,  e l e c t r i c a l  m d  virLal  c h a r a c t e r i s t i c s ,  yerfor-ante ar-,d rem.  ..an- 
ence of same. 

Rquire-.nr, ts  of t h i s  s p e c i f i c a t i o n  

/ 

3.2.1.1 Cor.fiiI.sation. - configurat ion of t h e  E\TE s h l l  
be i n  eccorciance with C r L - r  s n  Erec i f i ca t ion  Control Drawing LSC44J-hlJ31. 

3.2.2 Eclr-ction of !.!aterials. - 

3.2.2.1 Electron CsTJices. - A l i s t  of s r l e c t e d  e l e c t r o n  tcbes,  
t r a n s i s t o r s ,  arid diodes, inclLzinC the  Cescription, app l i cc t ion ,  and 
qimntity,  s h a l l  be sciv.i t ted t o  Cruman f o r  review and acproval.  

3.2.2.2 l!otels. - !.:etals sk911 be corrosion-resis t t int  wherever 
r r a c t i c a b l e .  I Ion-cor rcs lon- rcs i s tan t  r.ctals, \:hen used, sht ; l l  be s i l i tably 
p ro tec t ed  t o  r e s i s t  corrosion.  

3.2.2.3 Dissirilar I k t a l s .  - Contact of diss i r r , i lar  metals as 
def in rd  i n  1%-33586 sht i l l  be avoiced wherever poss ib l e .  h%en such contact  
i s  ucavoidable, and i f  pract icable ,  t h e  rcetels s h a l l  be e l e c t r i c a l l y  insu- 
l a t e d  with paint ,  non-metallic w s h e r s ,  cheiiical f i l m s ,  o r  anodic coatings.  

06 EDP shrrt No.- 



S y c .  Nb. LSP- 440 - 41001.~ 
SPECIF ICATION mtr: 6-2-65 

PJF : 6 

3.2.2.4 Bon-lV:etals. - Materials not  n u t r i e n t  t o  fungi  shali  
be  used wherever possible .  Wherever fungus n u t r i e n t  materials must be 
used, they s h a l l  be t r e a t e d  with an approved fung ic ida l  agent acceptable  
t o  Grumclan. 

3.2.2.5 F h t e r i a l s  Finish.  - R o t e c t i v e  coat ings and f i n i s h e s  
which w i l l  crack, chip or  s c a l e  during normal se rv i ce  use o r  extremes of 
atmospheric conditions s h a l l  not be used. 

3.2.2.6 Yate r i a l s  and Processes. - I n  t h e  s e l e c t i o n  of m a t e r i -  
els and processes,  f u l f i l l n e n t  of ma2or design requirements s h a l l  be t h e  
prime considerat ion.  
.of any r : a t e r i a l s ,  processes, ~ r o c c s s i n g  equiprent 2r.d FrocE-ssir,g personnel. 
1.r.- niiLL. in t.er+rary s c b s t i t u t i m s  6re made, drawings shall note t h e  a r p l i c a b l e  
governrr.ent s p e c i f i c a t i c n  of the a l t e r n a t e  n a t e r i a l .  

G r c x a n  approxkl s h a l l  be obteine.3 p r i o r  t o  t.he use 

3.2.2.7 L i n i t c a  Life 3tv.s. - :To item s h a l l  be scte6,Lsled t o  
be rer.o;cd or  rerlaceci i::d-iin e ;>3 
a r t i c l e s  hhving d e f i n i t e  cha rec t e r i s  i c s  of d e p a d a t i c n  v i t h  l i f e  o r  use, 
a r e  erllployetl, t hey  s h a l l  be rarked t o  / i nd ica t e ,  by da te  o r  frequency of 
use, t h e  bzginnir-g end e::r?cted ecd of 'wseful  l i f e .  Adequate r roceaures  
s h a l l  be ini t thteci  t o  control  i t e r s  c: this n a t w e ,  t o  i n s w e  t h e i r  re- 
moval and rcplecci 
prcp-zrn. %e T a i  
ege of t o t a l  l i f e .  
w e d  i n  d e l i v e r r b l e  equi;:-er.t. A c c u r a t e  o r e r a t i q  iogs  s h e l l  ke r a i n t z i n e d  
@E Tar t s  and epuirTent coztaining i t e w  with li7-.it:Ci l i f e  c h z r a c t e r i s t i c s  
end t hese  logs r h a l l  be s i h i t t e d  with the  e q d l w n t .  
i t e n  with l imi t ed  l i f e  character i  sties, sp r rove l  s h a l l  be received from 
Gruman. A xzivcr  r a y  be given f o r  Lllwiir,atior! l t i ~ ~ s ,  i f  p re sen t  s t a t e -  
of- the a r t  does not i z3 ica t e  353 hows of l i f e  f o r  t hese  c o q o c e n t s .  

u r  yeriod. Where r a t e r i d  and 

on e scheduled t a s i s  i n  t h e  e:yropri&te rhese of the 
p z - i s s i k l e  t e s t i n g  time shall ke gi;--?n a s  a rercentr 

k - t i c l n s  exceedi::; this r- tx: iFLq t e s t  l i f e  ray  not be 

P r io r  t o  u s e  of enj- 

3.2.2.8 CcWL-crcial P a r t s .  - Comercia1 p r t s  having s u i t a b l e  
r r o p e r t i e s  may be usea iffiere, on the  date  of i n v i t a t i o n  f o r  bids ,  t h e r e  
a r e  no s - i t a b l e  standcLrd Tarts .  I n  any case, conmercial u t i l i t y  Carts, 
such a s  screws, bo l t c ,  nuts, and c o t t e r  pins,  having s u i t a b l e  F rope r t i e s  
may be used provided: 

( a )  They can be rer laced by t h e  standard rarts (lis o r  AD) without 
a l terat  Lon. 

(b)  The corresronding s tandard p a r t  nmbers  are referenced i n  t h e  
parts l i s t  and, if p r a c t i c a l ,  on t h e  c o n t r a c t o r ' s  drawings. . 
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3.2.2.9 Interchangeabi l i ty .  - All parts having t h e  same 
s u p p l i e r ' s  p a r t  number s h a l l  be f u n c t i o n a l l y  and dimensionally i n t e r c h a n g s  
able .  

3 -2 .3  E l e c t r i c a l  Requirements. - 
3.2.3.1 A v z i l ~ b l e  Primary Power. - Prirm-y power ava i l ab le  a t  

IhximrL-! vo l t a se  t r a n s i e n t  w i l l  
A l s o  a v a i l a b l e  i s  123/228 V transformer couFled 

s i t e  of i n s t a l l a t i o n  is  277/48,? '\r - 3 rhase - 60 cycle  a t  8$ vol tage 
r egu la t ion  and + 35 frequency r egu la t ion .  
be 15$ f o r  3.25-seconfis. 
from prime power. 

3.2.3.2 Si r iu l r to r  Po::er. - All s i rmla to r  e q L i p q n t  s h a l l  be 
des igce i  t o  operate  from t h e  p - i ~ e  p w r  c i t h  a Fairer f a c t o r  not lezs than 
8; FErc-cct. 
i n  accor2ence with power desar-d as fo l lows:  

?;e eqi?i-.tl;t s k ~ ~ i  be carzbie  of comec t ion  t o  power S L T F ~ Y  

P'tsnnd 

lC'P3 mtts o r  l e s s  
Over 1203 m t t s  

Power SuyFly 

3.2.3.3 . - Psr:cr conversion C Q L ~ T -  

r e n t  :-ecesshry fcr c d Sisylay stall be vec52r . 
<>nn i shed  as Tart of t h e  EAT, I1icr-i In  i i ~ ~ ~ a l  o r e r h t i c -  
shall yresent  e loa:', t I A - t  i s  as r c c z i b l e  on each rkase.  
rLq; t~kale1:ced cw-rrent on m e  ~ L G  21 a l l  riot be g rcb tc r  than 135 of t?,;P 

averr,:? of the t h e e  l e g  c w r e n t s .  

3.2.3 .It Cverloe.3 r ' rotpction. - b o t e c t i v e  de-iices s h a l l  'ce 
incorpgruted t o  p ro t  a-age due t o  overloac?, excessi-;e 
heat ing en?. s h o r t s .  Lcss of power or r e fe rence  vo1tec;es s h a l l  not 
damge the  JiTDE. The r r o t e c t i v e  devices s h a l l  be located as t o  be r e a c l y  
Fc'cessible f o r  r ep lace ren t .  Licht i nd ica t ions  s h a l l  be csed t o  ind ica t e  
blown fuses  or  t r i p r e d  c i r c u i t  breakers .  !Pie equiprrnnt s h a l l  be caya3le 
of resuming na?!al operetion upon rec.ova1 of t h e  overload o r  r e s t o r a t i o n  
of paver or  reference voltages. 
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3 * 2.3 - 5 Worhanship. - The equipment, including a l l  parts and 
accessories  s h a l l  be constructed and f i n i s h e d  i n  a thoroughly workmanlike 
rnar-ner. P a r t i c u l a r  a t t e n t i o n  s h a l l  be  pa id  t o  neatness and thoroughness 
of solder ing,  w i r i n g ,  i n y e g n a t i o n  of c o i l s ,  m k i n g  of parts and assem- 
b l i e s ,  p i a t ing ,  paint ing,  r i ve t ing ,  machine screw assemblage, welding and 
brazing, and freedoa of p a r t s  from bur r s  and sharp edges. 

3.2.3.6 I n t e r n a l  IqiTiEg. - All wires within e l e c t r o n i c  sub- 
assemblies a.-d a s s e r k l i e s ,  skall be ider , t i f  i e d  by adequate co lo r  coding 
i n  accordance with Standard m~-sm-681. 

3.2-3.7 External Wiring. - Each wire end cable i n s t a l l e d  be- 
t5:een s&:'oasserr:blies, tissen'rlies, ard t h e i r  wits, except those x i t h i n  
e l e c t r o n i c  sgbhssmbl i e s  e-?, asssclblies, s h a l l  be i d e n t i f i e d  by i x p r i n t -  
irig op. t h e  w i r e , '  cable,  CY siee-:e i n  EiCition t o  co lo r  coding requirements 
of Stsr.&.rd 'TTL-STG-CEl. 
inches of each conncr t io?  RC? s k s l l  he so 1nrat.f.d t h a t .  sh ie ld ins ;  t ,fes;  
C ~ E ~ S ,  or  s1iFFort.ir.g devices do not ha-ie t o  be rernoved t o  r e a i  the identi- 
f i c a t i o n .  Ezch wire sb.e?,l be i d e n t i f i e d  by a dual  wthori  of m r k i n g  xhich 
d e s i g m t e s  t h e  connection Fointr; et chch end of t h e  wire. The r o r t i o n  of 
t he  61x1 rrarkinC desigcat ing the c c x c c t i o n  f o r  t h a t  end of the wire s h a l l  
're Flaced m e r e s t  t o  t he  end of the v i . rc .  
t h e  ti.ro p r t s  ( T o r t i o w )  o r  the i d e n t i  x'ication r.x-kir!c ( f o r  exa-yle, switch 
S-3 has one.rrire lesdir!.: t o  ter:,:inal t ? z e e  of t e rn i r . a l  board Tl:-l. The 
:.;ire should be icicntifie5. on  t h e  sl.;itch erid iis S-;-l/YT-l-3 and or. the  
ttr-iral board end as T?-l-?, /S-3-l) .  ' 70 f e c i l i t a t e  this rxthod of carking, 
a t  l e e s t  euery t e n t h  terT.incll s h a l l  Le i d e n t i f i c d .  The t e rmi rx l s  s h a l l  be 
l abe l& B S  t o  t h c  v o l t a p  an:? freqc.-!icy. 
be a c s i p c i l  P rcfcrer!ce dc:;ii-!ietion i n  eccorclance with XASA L)ocull::ent 
i.?SC, 3yzftird; :kn~d, Cecticn 15. All wire niarkinCs shall be of s u f f i c i -  
ent. size t o  k z  legi 'cle end s h o l l  bc wr>:ed i n  r emanen t  co lo r s  t o  provide 
scit%.ole contrt ist  v i th  b2cki;ro~nd wire, sleeve,  or  cable  covering. The 
type s h a l l  r e t a i n  adeqtiate har6ness t o  -mrmit l e g i b l e  marking. 

'l?;e i d e n t i f i c s t i o n  s h a l l  be placed within t h r e e  

A s l a s h  r:iark s h a l l  s e r a r a t e  

A l l  p lugs  a n d  cmncc tc r s  s h a l l  

I 
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3.2.3.7.1 Grounding. - A separate chassis ,  s i g n a l  and power 
ground, i s o l a t e d  from each other,  shall  be provided t o  minimize c ros s  
t a l k  and noise .  All common grounds s h a l l  haye a common t i e  po in t  ( t o  
be determined by Grumman). 

3.2.3.8 E lec t ron ic  k r t s  I d e n t i f i c a t i o n .  - Elec t ron ic  p a r t s  
such as c a r a c i t o r s  , r e s i s t o r s ,  re lays ,  trensformers,  and o the r  c i r c u i t  
Farts, sha l l  be ide f i t i f i ed  by reference ces igcz t ions  s t m p e d  on t h e  sub- 
a s senb l i e s  and a s s e r b l i e s  ailjacent t o  t h e  p a r t s .  All subasserr-blies and 
zsserrblies s h a l l  be i d e n t i f i e d  by ref2rence designat ions stamped on the  
mour-tin& a j j a c e n t  t o  t h e  scbbessexblies and assemblies.  !These i d e n t i f i -  
c a t i o n  s:,-rbols s h a l l  be the sa& t h a t  aryear  on t h e  app l i cab le  c i r c u i t  
diacrzzi ar-3 s h a l l  be cornpletely l e p i b l e  2nd loca ted  i n  a p o s i t i o n  t o  
f a c i l i t a t e  i d e n t i f i c e t i o n .  

3.2. ' .1 Zlect.rc,nic rbrts F e r l z c e m n t .  - To f e c i l i t a t e  e l ec -  
Li ul:lc I'trt, -cnl A L L  l u L L . a * r ' L i )  cnnn.nn+ F-vyvn7 "1.1 - Y ~ ' L I " -  ri % + G  etsr.?-er,i t.;rpt2 ? i e c f ~ * - ? t i o ~ s :  such 
a5 c,AC?', I:;34, e t c . ,  s h a l l  be rr.erl=,ed on t h e  s u f a c e  of a l l  sukessernblies 
and assemblies adjacent  t o  each cevice.  !.32ere e l e c t r o n i c  p r t s  a r e  socket 
ciou:Ite3, t k e  o y p s i t n  s i d e  of tke sctassec.blies ar.3 assemblies &.all be 
7::arked t r i t k  t h e  a p r r o r r i a t n  c i r c u i t  s;.r:bol d e s i g m t i o n ,  snch as V-1,  
17-2, e t c .  

3.2.3.10 Trer,sfcrr=tir Col-ir.kcticns. - 3tLnsforr::er conncct.ions 
11 \;e clearl:; m r k 5  011 t1:c s i ~ i s c  l i e s  alii a s scxb l i e s  'ne- each 

connect ion. 

3 * 2.3.11 C i r c c i t  73iac-i-zx. - C i r c u i t  diaZrar;s s h a l l  be pre- 
Tared as s p r c i f i e d  he re in .  

3.2.3.12 C i rcu i t  P u t s  Rcuxser , ta t ion.  - All c i r c d i t  F a r t s  
shall Le re1 resented on c i r c u i t  5ihgrac.s u i n g  SjTLbOlS conl'orrr.ing t o  
!:.GA Cccurent I P C ,  C ra f t i zg  L:mLal, Section 15.  

3.2.3.13 Electronic  ?krts Feference Desirnat icns  . - Elec t ron ic  
Tarts, such ES cocdersers. r e s i s r o r s ,  r e l ~ j ' s ,  t r m s i o r r , e r s ,  and o the r  
raisccllanrous c i r c u i t  p r t s  of t?.n s i m l a t o r  e q u i r x n t ,  s h a l l  be i d e n t i -  
f i e d  011 the  appl icable  c i r c u i t  diagram by reference designat ions conform- 
ing t o  :Yisk Docment ::S?C, Dref tLr~  ;:enual, Sect ion 15 end n u e r i c a l  
desicrietions assigned by t t e  subcontractor.  
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3.2.3.14 Cables and Connectors. - The equipment s h a l l  provide 
f o r  use of cables  and connectors i n  accordance w i t h  commercial standards.  
The design s h a l l  be such a s  t o  provide mximum convenience and s a f e t y  t o  
p e r s o m e l  i n  i c s t a l l i n g ,  operating, anasinterchanging a complete asseuibly 
o r  coxponent Fart .  
'ne1 from acc iden ta l ly  coming i n t o  contact  with hazardous vol tages .  'The 
des i@ s h a l l  be such as t o  prevent reversed assembly or i n s t a l l a t i o n  of 
connectors and cables.  Cables s h a l l  be s u i t a b l y  i d e n t i f i e d  with t h e i r  
Rating connections. 

Sa t i s f ac to ry  provis ion s h a l l  be rrade t o  prevent person- 

3.2.3.15 Reference Signals .  - Outputs i n  t h e  form of analog 
vol tages  w i l l  be provLded b y  Grc:-.m \for d r iv ing  t h e  v i s u a l  d i sp l ay  when 
i n t e g r a t e d  i n t o  t h e  US. The de referpzce vol tages  f o r  rotent iometers ,  
servos,  e t c .  s h a l l  be + 19 7 2 t s  r.axiixzi. A reference vol tage power 
surpiy w i l l  be f u r . i s h e 2  iffier; t h e  equi-pent is  in t eg ra t ed  i n t o  t h e  UC3, 
m d  1511 have t h s  fcilcwing c h a r a c t e r i s t i c s  : 

- 
' 

Vo 1 t age 
Ripple 

C w r e n t  

.. -. 
\, + 19 v o l t s  DC 
'?. 5 IZV pak-to-Teak 
L s s  than 1 mv R I S  i Us\ rr.a 

!:zxiI.:x t o t a l  s c a l e  f a c t o r  f o r  any one s i g r a l  s h a l l  
not exceed + 10 v o l t s .  - 

The tic referrnce voltage s h a l l  be 26 v o l t s ,  42: cycles 
a t  13 ma.  

3.2.4 Ytt-x~l I'iscil Disj-lay RequireTents. - 

3.2.4.1 -%.?sti.cn. - Tyke extc-rnai views tWoLEh the  
LE:: vinciows aiid O F t i  ts si h l l  "re r e a l i s t i c a l l y  sir-ulatej .  by 
the  d i sp lay  of vir t i !  Ik,e i race ya t t e rn ,  s?lape, p ropor t i cna te  
s i z e ,  o u t l i n e  a ~ &  Cc+hil  CT.L,- .Aepend on viewing range, o r i e n t a t i o n  of 
object  with r e s r e c t  t o  LY: a y u l a r  displece-ent and v i s u e l  perspect ive.  
SlqeriRposed s c c ~ e s  over i;bckgrour.c? p re sen ta t ion  shall be a c c o q l i s h e d  
withoct not iceable  blurr i?-E,  d i s t c r t i o n  07 "bleed through" excect  t h a t  
"bleed through" of  stars through the CS:: i s  a l l c m b l e .  SceRes s h a l l  'ce 
s h i f t e 3  s o  t h a t  no r,oticeable j i t t e r  i s  perceived by t h e  LE5 crew. 
i n  scp le  e r e  perv-issible provided they  do c o t  d e t r a c t  f rom the t r a i n i n g  
value. 

, - -  

shifts 

EDP Shm No.- 11 
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3.2.4.1 (Continued) 

I n  addi t ion  t o  t h e  genera t ion  and d i sp lay  of t h e  
window view bzages, t h e r e  s h a l l  a l s o  be generated those  por t ions  of t h e  
e x t e r i o r  p a r t  of t h e  LET4 vehicle  t h a t  a r e  wi th in  t h e  f i e l d  of v i e w .  The 
fol lowing por t ions  of t h e  ex te r io r  of t h e  LEM veh ic l e  s h a l l  be generated 
and displayed: 

( a )  Reaction C x h - o l  System Jets 

( b )  

( c )  &nt  Landing Gear Leg 

( d )  

LEN s t r u c t u r e  a s  v i s i b l e  i n  t h e  t-do (2)  f r o n t  windDws 

LET! s t ruc tu re  a s  v i s i b l e  i n  o-wrhead window 
,- . I ;e i t e -s  s h a l l  be displayed i n  t h e  co r rec t  r e l z t i v e  

r z s i t i z n .  d i s tance  P : . ~  s i z e  an seen frc?.  t l ie  viewing p s i t i o n .  

bring the  ascent  ~:’.EsE, t h e  f r o n t  landin2 gear  leg 

Twin& r e n l c z m u s  nxi  dscking, t h e  CS.1 s h z l l  be v i s i b l e  

s n a l l  be de le ted .  

i n  eit?,Fr t h e  tw3 ( 2 )  f r s n t  T + ; i ? i $ - . : s  c r  t h e  overhend windsv. 



. -  
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3.2.4.5 Resolution. - The r e s o l u t i o n  (see 6.2.5) of t h e  d i s -  
play as viewed by t h e  crew meEbers s h a l l  be a minimum of 5 minutes of 
arc,  as seen from t h e  normal eye p o s i t i o n  f o r  each window. The scenes 
presented by t h e  t e l e v i s i o n  system s h a l l  have minimum reso lu t ion  of 12 
minutes of a r c  a s  seen from the noma1  eye pos i t ion .  

3.2.4.6 Viscal Perspective.  - !?he d isp lays  t o  each crew 
nember a t  t h e  time of dockicg, rendezvous landing and ascent  s h a l l  be pre- 
sen ted  inCeFendently s o  t h e t  e prorer  pe r s rec t ive  can be  a t t a i n e d  a t  
s h o r t e r  ranges.  These inderecient  Fresente t ions  s h a l l  occur whenever t h e  
obJect vieved i s  displeyed a t  silr.ulated s l a n t  ranges of  10,009 feet  o r  
less.  A l l  o the r  views need not be presented indeyendently. 

3.2.L.7 S t z r f i e l 5  Disrla;;. - Display of  a l l  stars down t o  but  
no t  i r i c l d i n g  the  f i l ~ k  (:ti. I ; agr i tvde .  A l i s t  of these  s t a r s ,  approxi- 
s a t e l j -  a th-mar.,! (In_?_?) stars, w i l l  be furnished by Cruwan. 
s h a l l  be loca ted  t o  within 3.5 degrees of r e a l  s t a r  i n t e r s p t i a l  pos i t i on ,  
8s viewed from t h e  122;. All s t a r s  s h a l l  be of sLbliv:ir?al d i a x t e r .  

All s t a r s  

3.2.4 ;8 V1e::ir.F J r ea .  - The v i s u a l  disyla:: s h a l l  be vieved b;: 
Tn  I bhe ti:o ra:: D::: c r e v  t i - r a ~ g b  tp ree  ( 3 )  wir.:oi.rs and orin (1) t e lescoye .  

r.orra1 fli!:Iit ; o s i t i o n ,  t h e  t-,:o-r:an crew shall  be se re ra t ed  (on cen te r s )  
by 1:4 inclicr, nr.3 each s:-.all "sve 82 eye exc:.ssion a!id viewing a rea  as 
sho;ni i n  F'i[:we 5. 7he gemet ry  o r  t he  wi!:dows m d  t o l e s c o p  i s  as sho-.. .T. 
in.Figix-e c x ,  sheets 1 m d  2. '7he telescope penet ra tes  t he  u rge r  I o r t i o n  
t h e  csb in  t i t  Y = 0, 2, = 58.5. 
zlong zn axis -45' 1 . i ~  From tke Z a x i s  arid r o t a t e d  Do, CW 
and STCW (no view) abolct t h e  X axis  F;hcn viewed from t h e  top  .of t h e  LE2.I. 

Fie ld  of view of te lescope i s  d i r ec t ed  

F i e  f i e l d  of vie:? of the  t1.o ( 2 )  f r o n t  rrindo-,-s shall 
have a r1iniiTm 7'aQ~r IIFamter of  llfo and a Pixin%u-.  cii ior d?zir.eter of 8:'. 
Uith in  t h e r c  boimrlarics the a - t e r r z l  view s h a l l  ke ssrFlind t o  t h e  r-orral  
eye yos i t i on  by ;-cans of an e x i t  ruril of 12  inches i n  d i ane te r .  This 
e x i t  Ftipil ra;: be place3 s l i g h t l y  f c r m r d  of t h e  eye r o s i t i o n  s o  a s  t o  
a l low r+ i r .n  f,eaci rrovs~.ent of t h e  z s t ronau t s  ane s t i l l  rercain wi th in  the  
eye FuFil .  

For the t r o  f r o c t  \-indo::s \-herein vehic le  window, or  
Astrcra1:ts cons t r a in t s  yre??ent viewtng t h e  e n t i r e  f i e l d  of view over t h e  
e n t i r e  e x i t  p u y i l ,  the  unobservable view can be cl ipped with G r m n  
approval.  
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3.2.4.8.1 Overhead Window Viewing Area. - 
( a )  The overhead window s h a l l  be provided with a l l  visual d isp lays  

with continuous + 36:' r o t a t i o n  about a l l  axes. The q u a l i t y  
and number of poss ib le  views provided s h a l l  be i n  accordance 
with t h i s  spec i f i ca t ion .  PEX DYXAJTCS as s p e c i f i e d  i n  Table I 
s h a l l  be app l i cab le  t o  t h e  overhead window. The f i e l d  of view 
s h a l l  be a t  least  + 23' each s i d e  of t h e  window c e n t e r l i n e  i n  
t h e  Y d i rec t ion -aEz  + 15' zn3 -59' from the  v e r t i c a l  i n  t h e  Z 
d i r e c t i o n  ( i .e .  t h e  -53' is  i n  t h e  +Z d i r e c t i o n ) .  Within these  
boundaries t h e  ex te rna l  view s h a l l  be suppl ied t o  t h e  docking 
eye pos i t i on  by tzeacs of an  e x i t  p u r i l  of 8 inches i n  diarn-?ter. 

(b)  The necessary docking t a r g e t s  on the  model of t h e  Comand 
!.iodule 'n tke Frcsent T.V. 6ockir.g systerri shall  be provided. 
A zi:-htLng 3evice i n  t h e  E.: ovcrheaci window ( l a t t e r  t o  be 
spFc i f i e3  by Grmran)  sha l l  be provided. 

3.2.4.9 Disyla:: I r s t a l l e t i c n  Cocr.dar:rr. - I rages  s h a l l  be Ce:-,er- 
e t e d  displayeci wi ih in  tne  fc1lo~~:r.g boundaries : 

(a) I r ic ta l led  he ight  cf ? c y  one wit s t a l l  not exceed 2J :'.-et. 

(b)  Length of ary one unit  shall not  exceed 43 f e e t .  

( c )  

(a) 
( e )  

Widtli of any OIJE: unit  sliall not  cxceeci 25 f e e t .  

Floor a rea  of any one unit s h a l l  not  excee l  575 sq. f t .  

me floor art32 includirig a l l  w.its shall not exceed 1812 sq. ft .  

Yie 1J.S cabin t o  be n:ated t o  t h e  LYLE is as spec i f i ed  
i n  Figure '7. The ET12 s h a l l  not p-otruc?e i n  t h e  IXS cabin wi thsu t  
Grumman approval.  ' 

3.2.4.10 Ykre s h a l l  be no ob ject ior iable  r e f l e c t i o n  of t he  crew 
o r  o ther  vehic le  sys tens  o r  hardmre  from the  (!isplay elements of t h e  
E'JIE. 

3.2.4.11 Tne vendor s h d l  surply the  necessary engineer ing 
l i a i s o n  serv ices ,  i r2src;at ion and d a t a  with Gruman t o  enable clanuf'acture 
of t h e  rzqui red  lunar and e a r t h  f i l m  f o r  procurement as GFE. . 

14 
co8.aoiz cry-z i r  -UT EDP Shcrc No.- 
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3.2.4.12 .Occultation. - Provisions shal l  be made fo r  t h e  
following occu l t a t ions :  

(a) S t a r  F i e l d  - Occultation of t h e  star f i e l d  behind t h e  Ea r th  
and Moon. 

(b)  Moon - Occultation of t h e  Moon behind t h e  CSbl. - 
( c )  Earth - C c c d t a t i o n  of the Earth behind t h e  Moon. - r 

(d )  

(e )  

CSbI - Cccultat ion of the  CSM behind t h e  hbon. 

Sun - Cccultat ion of  the Sun behind t h e  I'.:oon diu-ing o r b i t  of 
t h e  LE!.: and dcr in& t t e  hover and landing pnases. 

- 
- 

P _ ~ l e s c o r e .  - E 1 1  f l i g h t  r-:-irn..ent ir.clndes a te lescope 3.2.5 
t o  be u t i l i z e d  f o r  star sightiE,rs t o  ~ r ? ~ t e  1 5 s i t i c n  in fo rca t ion  f o r  t he  
i r i n r t i a l  aeasuring u p i t ,  f o r  ler.+.ark sightir,E;s and f o r  obser-;ation of t h e  
CSI.1 during rendezvous p h a c ~ s .  %nis telPscoyn w i l l  be Trovided by GruTxm. 
R e  followin& te lescore  c h a r a c t e r i s t i c s  s h a l l  be U E P ! ~  i n  t h e  design of t h e  
FiDE : 

(a) 

(b )  1X Power 

( c )  

6'3 I>f-Cree F ie ld  of View 

Rotatable t o  f o w  (4) fi;:ed detent  Fos i t i ons .  
follo;;s: +6l0, 3 O ,  -ice, Eric! STC'rJ (no v i cv ) .  Posi t ions a r e  
measired i n  t h e  1EI.i Y-Z plane. 

Tosit ions a r e  as 

(d )  Telescope equirred v i t h  r e t i c l e  carable of reF-3inG + 1 min. of 
a r c .  

- 

( e )  Outside diaensiocs  of t h e  T e l e s c o p  s h a l l  be suppl ied by Grmnan. 

!Re star f i e l d  d i s r l z y  carable  of being viewed t h r u  
t he  te lescope shall cons i s t  of ell stars  do.,n t o  and incluilir,g the f o u r t h  
cagnitude. 
ca t a log  f o r  navicat ional  p ~ p 0 s e - s  a t  a l a t e r  date .  
stars s h a l l  be r r e sen ted  t o  t he  o p t i c s  of t h e  te lescope with an accuracy 
of + 1 1 . 3 :  of I?,F,C with r e s r n c t  50 t h e i r  t r u e  i n t e r s r s t i a l  pos i t i on . '  The 
rerr.ainder of t h e  s t w  'i-ackgrour.3 s h a l l  be only acc*Jrkte enough t o  enable 
r ecogn i t ion  of c o n s t e l l a t i o n  s o  t h a t  navigat ional  stars can be recognized. 

F i f t y  four  (24) of th?se sthrs w i l l  be chosen as the  star 
Tiiese navigat ional  

- 
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3.2.6 In t e r f ace .  - The EXDE s h a l l  be  capable of being i n t e -  
A l l  parameters g ra t ed  i n t o  t h e  U S  by use of In t e r f ace  Junction Section. 

of c o n t r o l  and operat ion of the FVDE shall terminate i n  t h i s  I n t e r f a c e  
Junct ion Sect ion f o r  connection t o  t h e  input/output s ec t ion  of t h e  computer 
i n  t h e  LMS. 
ages.  

This s h a l l  include a l l  60-cycle power and a l l  reference vo l t -  

3.3 Performance. - 
3.3.1 General EirDE.Cperating CeFab i l i t i e s .  - !ihe sha l l  

be capable of generatir-g, i n t eg ra t ing  ana Fresenting views of  Sun Shafting, 
I.:oon Surface, Cornand Service !:giiQle, S t a r f i e l d  and ~ z z - t h  ( including semi- 
f ixed  cloud cover) i n  aFFerer,t 6 degrees of freedom with r e spec t  t o  two 
viewers during the  fo1lc;ring 3Fera%icnal Fhzses (as defined i n  6.2).  
!!ashoat of all v i s c a l  scenes .,.;".r_r, t h e  S m  ts i n  t h e  P.strcnzcts fie13 of 
view shell be Frovided. 

Lunar Crb i t  

Descent: 

(1) Ccasting Descer,t Yrarisfer Ci-bit 

( 2 )  Fowered Descent: 

a .  I n i t i a l  Powered Descent 

b .  F i m l  Powred Descent 

c .  % I c e  t o  Lmding 

Ascent: 

(1) Powered Ascent 

(2)  Coasting Ascent Transfer  Orbit  

(3) Rendezvous 

( 4 )  Docking 

Abort 

Limited Earth Orbit  
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3.3.2 D e t a i l  EVDE Operating Capab i l i t i e s .  - 
3.3.2.1 Lmar Orbit. - The ENDE s h a l l  only provide f o r  an 

e q u a t o r i a l  Moon o r b i t  with deviations of + 5 degrees about t h i s  o r b i t  i n  
e i t h e r  c i r c u l a r  and/or e l l i p t i c a l  t r a j e c t o r i e s  from 6 t o  230 n a u t i c a l  
miles  (nm) a l t i t u d e .  
Veloci ty  and scenes s h a l l  be as l i s t e d  below. 

Xominal t r a j e c t o r i e s  are as depicted i n  Figure 8. 

(a) A l t i t u d e  

(b)  Veloci ty  with 
\ 

r e spec t  t o  bbon 

h. 
\ 
\ 

( c )  Orbit  

(d)  Ea r th  

EqLa tori a1 Xo on 
& b i t  (C i rcu la r  L 
Ellip: i c a l )  

LXX t o  6203 f t / s e c  
(This w i l l  al low an 
apyo:<ir.ate 33,223 f t  
yeric:,-rithion snd a 522 
ILJ ayocynthion. Fo 
z c c w e t e  lwar v i s u a l  
disylay required above 
223 RE a l t i t z 5 e )  

Syste-: s h a l l  be csrable 
or' Trcviatng o r b i t  i r z l i -  

degrees with C:n.;iations 
fro:n t h i s  prccelccted 
o r b i t  of + 5. i c-rees. 
Crbit  c m  be :Trcular 
frcn L. t o  x> r r .  and 
e i l i r t i c a l  f r c n  2 to 23 
n-, f o r  a r r e s t l e c t e d  peri- 
lune longitude. Design 
s h e l l  be such t o  accono- 
date  Folar Crb i t  by 
fu tu re  zodif  i t a t  ion. 

r?atror,s of UF t o  " L 5  - 

- 

Distant  e a r t h  v i t h  semi 
f ixed  cloud cover. Earth 
ian&?arks as a p p - o p i a t e  
t o  c?istence and epheceris. 

- -  



SPECIF ICATION 

3.3.2.1 (Continued) 

( e )  Moon De ta i l s  Scenes covering Lunar 
Surface s h a l l  be conpati-  
b l e  with t h e  o r b i t a l  
a l t i t u d e  s p e c i f i e d  above. 

Lunar d e t a i l  s h a l l  be 
shown out  t o  t h e  horizon 
o r  t o  83 from nzdi r ,  
whiche-zr i s  t h e  lesser 
m g l e .  !!'he horizon l i a e  
s k d l  CP correct>;- Fleced 
&Ed oricctecl  i n  re lLt ion-  
s h i p  t o  the  vehic le .  

0 

19 s p e c i f i c  landing s i t e s  
ES follows: 

I 
I1 
iII 
I 3  
'\r 
VI 
J'i I 
1'1 I I 
Ti: 
x 
Lan&.erks ar11  lanciLng 
sites t o  be displayed i n  
e i t h e r  e a r t h  shine o r  sun- 
shine es appropr ia te  t o  
t h e  eFhemeris. 

3esign s h a l l  not  c rec lcde  
present ing  p a r t i a l  e a r t h  
shine and sunshine portion? 
of Moon. 

I 
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SPECIF ICATION 

3.3.2-1 ( e )  (Continued) 

(e) Moon D e t a i l s  
(Continued ) 

Where lunar su r face  de- 
t a i l s  a r e  not known o r  
indeterminate, art ist  
concepts s h a l l  be used 
with Grwman approval. 

L u r w  scenes with r e spec t  
t o  $3' t i t t i tude  changes 
a?C.mt each and/or any 
cor:b i n a t i  on of vehicle  
axes. 

Tne lunar  horizon l i n e  . 
shall be s i m l a t e d  i n  
t r u e  perspect ive from 
2 3  m a l t i t u d e  t o  touch- 
dokn. 

I 

i 
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3.3.2.2 Coasting Descent Transfer  Orbi t .  - The EVDE s h a l l  have 

Nominal Trajec- 
t h e  fol lowing c a p a b i l i t i e s  while i n  t h e  t r a j e c t o r y  c h a r a c t e r i s t i c s  of the 
Coasting Descent Orbi t  (see 6.2.2.1) as s p e c i f i e d  herein.  
t o r i e s  are as depic ted  i n  Figure 9. 

TRAJECTORY 
CFJAUCm LSTIC S EQCI€?.E:T CAFP,sZITIES 

(a)  LEX Al t i tude  83 nm t o  Pericynthion 230 nm t o  Fericynthion of 
of 53,000 f t .  2nm 

(a) I.:oon Detail 

(e) Ear th  

( f )  CSM 

. 4 ~ 3  f t / s e c  t o  6c;\03 i’t/sec 
st Fer i r;-nthion . 
Synchronous Orbi t  frm 
232 m t o  Fericynthion 
of 2 m. 

~er:.: es i n  lmar  o r k i t  ( i . e  
g rea t e r  d e t a i l  pe r s rcc t ive  
a t  lover  a l t i t u A c s ) .  

Sare as i n  l1.an.r o r b i t .  

A t  rapxes of 1 1 + , ~ 0  i-eet 
%d Crektcr ,  CS:: is vlei:ed 
es a s:t’adJ- o r  tlir,?ing 
r;!litc l i g h t ,  t h c  i n t e n s i t y  
of r,-hich i s  depcndcnt on 
range. i?rcr? 14,333 f e e t  
dol;r? t o  8,223 f e e t  t he  CS:.: 
becoms v i s i b l e  as an 
objec t .  A t  ranges of 8,223 
f e e t .  down t o  2,530 f e e t  
CSX becor?.es v i s i b l e  i n  
share.  A t  2,5?3 foot  range 
TarceGtion of d e t a i l  com- 
cences and increases  down 
t o  te rmina l  docking with 
t h e  LEI,; ( a s  shmn i n  Figure 
3 ) .  Figure 13 shows pro- 
f i l e  oi’ f i n a l  rendezvous 
and docking phase. 
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3 -3 - 2-3 In i t ia l  Powered Descent. - D u r i n g  t h i s  phase ( s e e  Figure 
11) t h e  equipnent s h a l l  provide an off-course c a p a b i l i t y  of 2 1/2 degree. . 
I n  t h e  i n i t i a l  powered descent ( see  6.2.2.2.1) t h e  EVDE s h a l l  be capable 
of present ing  v i s u a l  scenes with a v a r i a t i o n  of + 50$ i n  t h e  ho r i zon ta l  
v e l o c i t y  and + 105 i n  t h e  v e r t i c a l  ve loc i ty .  
ab l e  of d e t a i i  viewing out  t o  83 degrees minimurn from t h e  nadi r  throughout 
t h e  f u l l  a l t i t u d e  range. 

ThG equipment s h a l l  be cap- 

3.3.2.4 F ina l  Pwered Descent. - I n  t h e  f i n a l  powered descent  
and flare (see 6.2.2.2.2) r h s e  t h e  Z1,9E s h a l l  be capable of generat ing 
and p-esent ing vis i la l  scenes w i t t  a v a r i a t i o n  of + 225 i n  t h e  ho r i zon ta l  
v e l o c i t y  and + 33$ i n  t h e  v e r t i c a l  ve loc i ty  a s  th; LE: is f r e e  t o  raneuver 
with 6 degrees  of freedon. Att i tude chaci;es include continu3us $ C 0  r o t a -  
t io r ,  about m y  a x i s  f o r  a l t i t i k s  hLo-;e iZ3 f e e t  froriil t h e  lmar su- face .  

" r e  nocika l  Tra jec tory  f o r  t h e  F ina l  Po-.:cred Cescent 
ai11 Flare ,  xiiich s t a r t s  a t  Eyproxinately 22 rm ?rex the chozen la!?5ing r i t e  
and trrr.,iiiates a t  a po in t  of arr ,roxir .ately 12113 f e e t  a l t i t u d e  i s  as s r e c i -  
f i e d  i n  Figure 12. 

The georxtry of  t h e  powered descent i s  8 s  s p e c i f l e i  i n  
Figure 13. 

3.3. r .5  F la re  t o  I s n d h g .  - I n  t h e  r'lare t o  lariciinf; st5-e (see 
6.2.2.2.3) t h e  disyla:; ca_cli:-.c~t sha l l  be c a r a i l e  of g c m r a t i n g  a7.i p-esent-  
i n g  v i s l i a l  scenes ;.ith a var i a t ion  of + 5s: f o r  t h e  Sink Rate, SLirface 
Velocity arid Tota l  Yelcci ty .  
F'igurc l:, shee t  1 and 2. 

- 
'i'ra>cctory r a r a x t e r s  a re  as s r e c i f i e d  i n  

3.3.2.6 Fo:-cred Ascen t .  - I n  t h e  followir.2 condi t ions of t he  
~~owereri  ascent  ( sce  e. L. 3.1) s tace  the ciisplay equiy-.mt s h a l l  be capable 
of Gnncrating and d isy lay ing  the v i s u a l  scenes thxosEh t h e  f u l l  r m g e  of 
t he  LEI4 dynazic c h a r a c t e r i s t i c s  as oo t l ined  i n  Table I. 

( a ) .  The I.3.: ascec t  begins rhen  the  CSY has passed over the  launch 
point  arid leads t h e  IS: by a c e n t r a l  angle of a2proxin;etely 1 .8  
degrees.  

( b )  The E: . I  ascends a t  a p i t c h  angle re ferenced  t o  t h e  l o c a l  horizon 
a t  t i ce  = 0 of 93 degrees. 

A t  approz ica te ly  17.5 seconds a cons tan t  p i t ch  rate of -19 
degrees/second may be i n i t i a t e d .  

( e )  

Ery-279C 21 EDP Sheet No.- 

. .  " , . , , . . . . . . , I  ._ . . 



a 

ISP- 440- 4100~3 
n 

S P E C I F I C A T I O N  6-2-65 
Date: 

21 Page : 

3.3.2.6 (Continued) 

( d )  A t  time = 24 seconds p i t c h  r a t e  may be changed t o  0.125 
degrees/sec.  
end of boost  (Time = 296 seconds)).  

Burnout ve loc i ty  ( i n  a t t a i n i n g  the  Iiohmann o rb i t )  which w i l l  
be 5,580 f t / s ec .  and e t  an a l t i t u d e  of 49,930 feet .  

Hob-enn o r b i t  with apxyn th ion  of 80 nm. 

A t  a constant  a l t i t u d e  of  80 m and i n  c i r c u l a r  o r b i t .  

("his p i t ch  r a t e  may be maintained u n t i l  

(e )  

( f )  

(g )  

Nminal  ascent  t r a j e c t g r i e s  a r e  a s  spec i f i ed  i n  
Figures  15  and 16. 

. .  

E 

I 
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3.3.2.7 Rendezvous and Ihckinq. - I n  the Rendezvous and 
Docking phase the  EVDE s h a l l  be capable of generat ing and presenting 
views of the CSM vehicle  as described by paragraph 3.3.2.2(f). 

3.3.2.7.1 Rendezvms. - In  t h e  Rendezvous phase (see 6.2.3.3) 
t he  simulated view of the C S - I  vehicle  s h a l l  be  presented t o  both crew 
members, simultaneously and i n  proper perspect ive,  through the two 
forward window displays.  I n  addi t ion t o  t h e  forward window view 
p resen ta t ion ,  the EWE s h a l l  a l so  be capable of present ing a view 
through the  overhead window,ar,d through the te lescope.  The view of the  
CSM through the forward windous, the telescope, and the  sverhead window 
need not be presented s i rxl taneously.  
sele8ted e x t e r n a l l y  by sxitching s i g n a l s  thro.;gh the In t e r f ace  Junct ion 
Section. 
present ing a view of the CSM tkroueh the  full 360' r o t a t i o n a l  range of  
t h e  TU34 and CSX vehicles ,  a t  the engular r a t e s  and acce le ra t ions  
spec i f i ed  by Table I. I n  addi t ion,  the r;.axir?.um re la t ive  v e l o c i t y  and 
a c q l e r a t i o n ,  8s a funct ion cf range between the two vehicles ,  shall 
cmiply wi th  the reqil irenents of Figure 10. The s p e c i f i c  values of  
v e l o c ' t y  and a c c e l e r a t i o n  indicated by t h i s  f iEure apply t o  b3th c los ing  
and s e - e r a t i o n  / mneuvers ,  inclndinz "fly-by". A "fly-bjr" maneu-;er occurs 
when thk two vehicles  s a s s  each other ,  i . e . ,  the range betveen t h e  CSN 
8r.d LEI.1 veh ic l e s  decreases t o  a ninimrrn and then increases .  

The p a r t i c u l a r  d i s p l a y  s h a l l  be 

During the Rendezvous phase the EilTE s h a l l  be capable of 

3.3.2.7.2 D C C ? ~ ; .  - In the k c k i r z  phsze (cee 6.2.3.L) the  
s i r u l a t e d  view of the CZ.1 vehicle s h a l l  be presented t o  the crew rexbers  
as  described under parag-aph 3.3.2.7.1, w i t h  the following exceptions: 

( a )  

(b )  

The te lescoce view i s  not required.  

"Fly-by" r aneu-x r s  s h a l l  be s inu la t ed  t o  a m i r . i m u m  "skin-to- 
skin" range of t en  f ee t .  

( c )  Inside t h i s  10 f e e t  rarLze, s i x u l a t i o n  of t h e  angular excursion 
of the two vehicles  with r e spec t  tc! crie another s h a l l  be a 
minixmi of 10' frgz the noma1 decking a t t i t u d e .  
cen te r - l i ne  s h i f t  cepab i l i t y  s h a l l  be  a m i n h m  of one f o o t ,  
from the noma1 dscking posi t ion.  

The CSM 

0 
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3.3.2-7.2 (Continued) 

(a) Docking s h a l l  be presentable  a t  e i t h e r  the  forward o r  t he  
overhead docking hatches.  These loca t ions  shall be def ined 
by G r m a n .  

3.3.2.8 Ear th  Orbit .  - Limited Ear th  o r b i t s  s h a l l  be simu- 
l a t e d  by the  EVDE. The o r b i t  c a p a b i l i t i e s  s h a l l  be as follows: 

(a )  Orbits  of from 100 nm t o  300 nm a l t i t u d e .  

(b )  Orbi ts  of i n c l i n a t i o n  angles  t o  the  equator  of up t o  + 40 degrees. - 
( c )  Earth views wi th  fixed cloud c w e r  with d e t a i l  out  t o  the  

horizon. 
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SPECIFICATION 

\ 

3.3.3 So la r  Effects .  - Solar  e f f e c t s  shall be simulated by 
providing two types of v i s u a l  displays.  
f l a s h  bl indness  of a crewman a s  caused by the  Sun e n t e r i n g  h i s  f i e l d  of 
view. 
d i s p l a y  u n d e r  observation. The o t h e r  type of d i s p l a y  i s  concerned wi th  
the  v i s u a l  cue due t o  Sun-shafting as  provided by the  Sunshine en te r ing  
the  cockpit  from ou t s ide  t h e  crew's f i e l d  of  view. 
s u f f i c i e n t  coll imated i l l umina t ion  t o  i n d i c a t e  the Sun's d i r e c t i o n  i n  the 
appropr i a t e  window plane. 

One e f f e c t  i s  concerned wi th  t h e  

The EWE s h a l l  p re sen t  the f l a s h  b l indness  by "washing out" the 

The EVDE s h a l l  provide 

3.3.4 Accuracy. - The dynaTic and s t a t i c  accuracy of the 
EVDE sha l l  be a s  follows: 

Q n c y i c  - Tne EVDE ska l l  follow a r a s p  r a t e  input  w i th in  5% and 
s h a l l  s e t t l e  ou t  witnin 0.5 degrees of t he  f i n a l  i npu t  s i g n a l  
w;thin 25 rr.lliiseconds. The s e n s i t i v i t y  of the systems s h a l l  
be s;ch t b t  a zigr.al ecuivalent  t o  a 0.05 degree change s h a l l  
cacse the ElrIjE t 9  t rack smotii1; ;:it:? no pe rcep t ib l e  o r  not ice-  
a b l e  j i t t e r .  For t r a n s l a t i o n a l  v c l - c i t i e s  the accuracy s h a l l  
be + 2% of i n p t  r a t e  f rz r?  2403 t o  <OOO f ee t / s ec ;  2 3% from 
5OO-to 2400 f t / c e c  and - + 5$  f ro?  3 0 , t o  500 f t / s e c .  
l a t i o n a l  v e l o c i t i e s  tine system c h l l  s e t t l e  out  w i th in  5% of 
the f i n a l  input  s igna l  w i t h i n  25 n i l l i s econds .  

For t r ans -  

S t a t i c  - S t a t i c  accurrcy i n  m t a t i o n a l  p s i t i o n  s h a l l  be + 0.5 
de.yrt.ee abzut all axes. S t a t i c  Genr i t i v i ty  s h a l l  be mch-that 
a c l s n a l  equivalent  t o  0.05 deprees f o r  any axes shall cause 
s t a r t  of reposi t ioning i n  a moo th  ranper. For t r a n s l a t i o n a l  
ranges the accuracies  s h a l l  be as follows: 

(1) OFBIT 

+ 1% f x  o r b i t a l  p o s i t i o n  (200 nm t o  6 m )  

( 2  RETEE%'?OUS-DOCKrrJG 

- + 1$ from 30,000 t o  10 feet  
- -+ 10% from 10 t o  4 feet  

24 
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1 3.3.5 Scene Brightness.  - Scene br ightness  as seen by t h e  
as t ronauts  from t h e i r  noma1  eye p o s i t i o n  i n  the  LEM mockup shall be as 
follows : 

(a)  Moon Surface (Sun l i t  S ide)  
7.5 F t  Lamberts (Min.) 

(b)  bbon Surface (Earth Shine S ide)  
0.1 + .02 F t  lamberts - 

( e )  C B 4  (Rend. DockirG) ( i n  Sunshine) 
7.5 F t  Lamberts (Min.) 

(a )  CS?I (Rend. & Docking) ( i n  Zarth Shine) 
0.5 - + .1 F t  Lmber ts  

, \.lien TV hlizh l i g h t  br ightness  i s  .exl;ected t o  5e less  
than 7.5 F t  Lamberts Grucan ay;proval s h a l l  be  obtained. 

The scene britzhtness l i s t e d  above i s  a t  the r.adir 
Triev. 
talls cff r a p i d l y  as t h e  anzle  iccrenscs  f rcn the nerlir. Tnis  f a l l - o f f  
of  scerx b r i ~ l i t r e s z  with c h a n y  o f  viewh-4 angle  sha l l  be incsrperated 
i n t o  the EVCE. Ccntrnst  range di:e t o  the d i f f e r e n t  albedos of  the v a r i c u s  
sxtztezce; t h a t  xske c p  t!,e 1 z z r  sur face  chall L e  siwulated.  This 
c c n t r a s t  r a ? r e  i s  a r p r r x i v a t e l y  6, hewever, i n  the absence of inc ident  
l i g h t  ( sz r face  i n  srradc:rsj t h i s  a r e a  s h a l l  be a s  Slack a s  the  s ta te  of 
the art p e r r i t s .  Brightness of each s t a r  s h a l l  be t o  the neares t  
rr.epitccie ( tb -a t  is  a br ightness  change of 2.51 is equal  t o  a one (1) 
r:a.znitidde chn::e). Brightness s h a l l  be rouflded t o  the neares t  razni tude  
integer .  

h e  t o  the  a b r e x e  of  a l J n a r  atcosphere t h e  scene br ightness  

3.3.6 . Lunar Ehdel .  - A model of the h n a r  surface composed 
of t h ree  (3 )  d i f f e r e n t  sa r face  types,  "A", "B", and "C", s h a l l  be supplied 
by the vendor. Size and s c a l e  of  t he  model s h a l l  be apBroved by Gruzmn. 

3.3.6.1 Surface "A".  - Surface "A" s h a l l  contain h w m x k s  
(apyoxlx.ately c c n i c a l l y  Ekered) ranging i n  s i z e  Y r m  20 inches i n  he ight  
with l5 degrees slssin:  s i d e s  tc, h00 inches i n  he ight  with 30 degrees 
z19pir.g s ides .  S i r face  "A" s h a l l  a l s o  c m t a i n  sya l l  f i s s u r e s  and f a u l t  

=u EDP sherc No.- 
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3.3.6.1 (Continued) 

scarps  ranging i n  s i z e  f ron  4 t o  23 inches i n  width f o r  f i s s u r e s  ( length  
of fissure can be var ied t o  f i t  i n  with the  surrounding landscape),  and 
ranging i n  s i z e  f ron  4 inches t o  55 inches i n  he ight  f o r  f a u l t  scarps  
( length  of f a u l t  scarps  can a l s o  be var ied  t o  f i t  i n  with surrounding 
landscape).  ' 

3.3.6.2 S u f a c e  "B". - Surface "E" s h a l l  contain b l x k s  
(approximately rec tangular  shaaed) ranging i n  s i z e  from 20 i n c k s  t o  
400 inches i n  height .  
f a u l t  scarps  r m g i n g  i n  s i z e  frm 20 inches t 2  200 inches i n  width f o r  
f i s s u r e s  ( length  of  f i s s u r e  t o  agree with w i d t h  and surrounding land- 
scape),  and ranging i n  s i z e  f ron 20 inches t o  200 inches i n  he ight  f o r  
f a u l t  scarps  ( length  of f a u l t  scarp t o  agree wi th  he ight  and surroundirg 
l a E d  scape ) . 

Surface "B" s h a l l  a l s o  contain la rge  fissures azd 

3.3.6.3 Surface "C". - Surface "C" s h a l l  contain sur face  
- f ea tu res  shown i n  photographs taken by €?anger VI1 spacecraf t .  FhotogreThs 

shoxing sur face  f ea tu res  &e as follows: 

(a )  NASA S-64-29031 

( b )  IYiSA S-GIc- 29032 

( C  I Y Z A  s- 61;- 2903 3 

( d )  NASA s-64-29035 

( e )  RASA S-16h-PjO40 

SLrface "C"  shall include, bu t  not  be l imited to ,  
c r a t e r s  ransing frnn 3 f e e t  t o  300 f e e t  i n  diameter,  with depths of  frm 
1 foot  t o  100 f e e t ,  respec t ive ly .  The c r a t e r s  s h a l l  have rounded corners.  

NOTE: The l a r g e r  c r a t e r s  s h a l l  conta in  secondary c ra t e r s .  - 
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3.3.6.4 - Lunar Surface De ta i l s  Not Specified.  - Where luna r  
surface d e t a i l s  a r e  not known, o r  are indeterminate,  art ist  concepts 
s h a l l  be used with Grumman approval. 
the following NASA documents f o r  surface d e t a i l s :  

Artist concepts s h a l l  make use of 

(a) NASA Document "Visual Getection of Protuberance Hazards on the 
Lunar Surface". 

NASA Document "Environmental Fac to r s  Involved i n  the  Choice of 
Lunar Operational Dates and the Choice of Lunar Landing Si te" .  

(b )  

3.3.6.5 Lunar Horizon. - The l u n a r  horizon l i n e  s h a l l  be 
simulated i n  t r u e  persective.  

3.3.6.6. Contour l k n s .  - Cmtour  maps (2)  s h a l l  be provided 
which ind ica t e s  ele-i-aticn c m t m r s  of 5-fo9t increnents .  The e l eva t ion  
accuracy of the fdl:y i n s t a l l e d  codel  as r e l a t e d  t o  t h i s  nap s h a l l  be 
+ 2.5 f e e t .  Tne c3ncc)ur rasps s h a l l  be as follDws: - 

( a )  One a t  1:1 s c a l e  

(b )  Oxe with three (3) seyarate sheets;  each 22 inches x 34 inches. 
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3.4 Standard Conditions. - The following operat ing 
condi t ions s h a l l  be used t o  e s t a b l i s h  perfxmance c h a r a c t e r i s t i c s  as  
outl ined i n  t h i s  spec i f i ca t ion :  

Temperature 

Al t i t ude  0 t o  2,500 feet  

Room ambient 2 5 O C  + l 5 O C  -5°C 

Vibration None 

Humidity 15 t o  95% r e l a t i v e  humidity 

' 3.5 ITcn-Creraticnal Cznd i t ims .  - The EVDE s h a l l  be cap- 
ab le  of withstacding the follo-";ing n x -  > r e r a t i w a l  e n v i r x m e n t a l  ccndi t ions 
bring t r a n s p r t a t i o n  and 2tDra:e. L?r:en returned t o  standard condi t ions 
of Fayagraph 3.4 it s h a l l  be ce+b!le of operat ing within i t s  prescribed 
req:irements. 
b. 

' %  Temperature O°F t o  130°F 

\ A 1  t i tude  0 t o  20,000 feet 
\ 
ihmid i t y  0 t 2  1005; loo$ r e l a t i v e  hunidi ty  . 

t o  be condensate 

Ealt Spray 

Sand and Dust 

Shock 

S a l t  a t m s p h e r e  n s  experienced 'In 
c o a s t a l  areas .  

As encmntered i n  d e s e r t  and ocean 
beach areas ( i . e .  11,O r e s h  s i l i c a  
f l m r  with p a r t i c l e  up t o  500 f t .  
per o in .  ) 

Shock acce le ra t ions  of 112 1 
n i l l i s e c o n d  dura t ion  a t  20g, a l o r 3  
each of the th ree  mutually perpen- 
d i c u l a r  axes. 
sawtooth waveform, 11 ms r i s e  + 1 ms 
decay. 

Shock pulse t o  be 
- 

29 EDP Shea No.- 
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S P E C I F I C A T I O N  

3.6 Identification of Product. - 
3.6.1 

identification data shall be included on the nmeplate, and the nameplate 
s h a l l  be affixed to all items of mufacture, except as otherwise speci- 
f ied here in. 

Identification Data Requirements. - The following 

% 

(a) Identification Data - . . 

COIJTRACTOR'S COIiTROL NUI>fBER 

~ ~ L J ? A C ' J T I R E R ' S  FART NIR-iBER 

EL~~LTAC'L?L%-F.'S IL"I-E, !FADE In1AFX OR CODE SYIBOL 

'STECIAL CiiAFJiCERISTICS (UTE OF tYJLTACi'UN2, ET€. ) 

3.6.2 IefiPLLTcn of I<:* Ktification Terns. - 
3.6.2.1 K - Y R C ~  ature. - Ikrenclatxre s h a l l  be identical 

app:-c-;cd tit:e of the crecification tc, which the item is designed. 
to the 
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3.6.2.2 Contractor 's  Control Number. - Contractor 's  c o n t r o l  
number s h a l l  be assigned by t h e  vendor. 

3.6.2.3 S e r i a l  Ember o r  ht Number. - S e r i a l  o r  l o t  number 
assignment s h a l l  be e s t ab l i shed  by t h e  vendor and sub jec t  to  Grurmnan 
approval. 
items bearing the i d e n t i c a l  m n u f a c t u r e r ' s  p a r t  nunber. 

These nurbers s h a l l  be unique and consecut ively assigned t o  

3.6.2.4 

3.6.2.5 

Contract Itmber. - Contract number i s  NAS 9-1100. 

Kanufacturer's Fart Number. - The r-anufacturer 's  part 
number s h a l l  be the n m b e r  ident i fying the i t e m .  
i d e n t i f y  sales, ou t l ine ,  i n s t a l l a t i o n ,  s p e c i f i c a t i o n  c o n t r o l  o r  purchase 
con t ro l  drawing f o r  procurezent o f  i t e r 5  by c z n t r s c t c r  shall no t  be used 
cn the m n u f a c t u r e r ' s  rar t  n.FGer.  A n  item s h a l l  always be i d e n t i f i e d  
by the o r ig i r , a l  assi2::ed r a r t  nmYser throughout i ts  l i f e ,  r ega rd le s s  of 
where used. 

€?umbers assigned t o  

3.6.2.6 Sknufacturer ' r  €Ttir.e, Trade I b r k  o r  Code Sp.bol. - 
?he m x e ,  trade:-.ark, ;r code z p L a i  entered cr.all be  t h a t  of the 
r a m f a c t w i n g  a c t i v i t y .  

3.6.2.7 S rec i z I  Ckaracter iz t icc  a z d  3 f x r - a t i o n .  - Fer t inen t  
r a t i n z s ,  operat i  ng c t x r z c t t r i s  t i c s ,  a- ct;?.oly cia t a  and other inf  o r r a  t ion 
wcecsary  f o r  i i i p n t i f i c a t i m  r?ay be efitered. 

3.6.2.8 U.S. - !i??e Rotat i rn  "U.S." s h a l l  denote Goverment 
arnersii ip.  Other nc;=ions such  a s  USA, IIASA or E l 4  s h a l l  not  be  used. 

3.6.3 IshTkiqy. - 
3.6.3.1 I d e n t i f i c a t i o n  of  Items h'ithC)ut Su i t ab le  or S u f f i c i e n t  

I.Srkin7 S x f a c e .  - I t e y s  wnich do  not  nave zd i t ao ie  o r  s u f f i c i e n t  surfece 
t o  r e f l e c t  tne corrplete i d e n t i f i c a t i o n  da ta  Ehall, as a minimm, be 
accoxpanied by s u i t a b l e  ;.,cans of i d e n t i f i c a t i o n  sub jec t  t o  Grummn 
approval. 

3.6.3.2 I d e n t i f i c a t i o n  of U~r?arBed Items SubJect t o  Removal 
After  I n s t a l l a t i o n .  - Umarked  items which a r e  suDject t o  removal af ter  
i n s t e l l a t i o n  o r  assenbly,  s h a l l  be i d e n t i f i e d  by  the nanufac tu re r ' s  part 
n m b e r  and s e r i a l  o r  l o t  n x b e r .  The i d e n t i f i c a t i m  r a r k i n g  s h a l l  be 
appl ied t o  the adjacent  s c r f ace  of  t he  i t e m  i n  which the  unmarked item 
i s  i n s t a l l e d .  

3 1  

I 

. . ,  . . . . . .  .. . , . . . , .: . . - .. , . ....,,_ ---.~,.- . . .  . .. . 
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3.6.3.3 I t e n s  Intended fzr Pe,-oznent I n s t a l l a t i o n .  - Items 
which l o s e  t h e i r  i d e n t i t y  after i n s t a l l a t i o n  (e.g., i tems i n s t a l l e d  by .  
welding and non-removable hardware) s h a l l  no t  be r e i d e n t i f i e d .  

3.6.3.4 Rewsrked o r  Selected Items. - Items reworked o r  
se lec ted  f o r  s p e c i a l  f i t ,  Derfomance o r  to le rance  s h a l l  r equ i r e  re- 
i d e n t i f i c a t i o n  a s  spec i f ied  i n  3.6.1. 

3.6.3.5 h!ethds of Varkiny. - I d e n t i f i c a t i o n  of items shall 
be accomplished by suitCo.b;e marking nethods, ma te r i a l s  and nameplates 
which v i 1 1  not  adversely a f f e c t  t he  item t o  which they  are at tached.  
All markings s h a l l  be  Fernanent and l eg ib l e .  

( a )  Iqameplates Attached by a nethod allowing 
j;:raper.junC! t a z s )  a l t e r a t i o n  cf da ta ,  without 

r e  cp i r i n g  re1 i s t in?. 

(b )  S t e n c i l  c)r :-c;ied _ _  over e x t e r i c r  f i n i s h  and 
d e c a l  c man ia  xi?ich ray be remved; o b l i t e r a t e d  

or otherwise a l t e r e d  without a f f e c t -  
ing the e x t e r i o r  f i n i s h .  

( c )  Acid o r  e l e c t r i c  S h a l l  be l s ca t ed  vhere g b l i t e r a t i z n  
e t c h i r g  o r  e r r r ev ing  ar.3 e d d i t i ~ r . a l  ~-arl.:'Lr.r,s Fay be 

added ;:ithQxit r e t e s t i n g .  

( d )  Erandin?, eYbc?sring S h a l l  be ured fol.lmiLng the  pro- 
o r  molding ced1,re for ( c )  above, Gruman 

S t r u c t  iral 
use of these methods s h a l l  be 
requi red .  

l 7  : y i n e e r i n g  approval f o r  

3.6.3.6 h c a t i o n  of 1;ezeplate rjr I.$r?ings. - TTnerever poss ib le ,  
t h e  ce:ceplate o s  Y-arkirG shall Le v i c l b l e  ar,a reaeca le  a f t e r  the item i s  
aczechled o r  i n r t a l l e d .  Gther  sethc;Cis r a y  'ce -:?e3 provided they a r e  
e n t i r e l y  s u i t a b l e  for t t e  intenGed pjrpose.  Ketksris and ma te r i a l s  s h a l l  
be s u b j e c t  t o  Gruman approval. 
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3.7 Reliabilitx. - 
3.7.1 Numerical R e l i a b i l i t y  Requirements. - The EVDE s h a l l  

be of such design and construction t h a t  the  mean time between f a i l u r e  
s h a l l  not be l e s s  than 2800 hours. 
a c t i o n  t h a t  would r e q c i r e  c m p l e t e  shutdown of t h e  EVDE or  n e c e s s i t a t e  a 
maintenance procedure t h a t  would i n t e r f e r e  with the  perfomance of o the r  
LI'B equipments and result i n  an aborted t r a i n i n g  x i s s i o n .  
comply with t h i s  paragraph s ? a l l  be negot ia ted with G r m a n  before t ak ing  
co r rec t ive  ac t ion .  

A f a i l u r e  s h a l l  be in t e rp re t ed  as any 

Fa i lu re  t o  

3.702 Accur-ulated OFerating Time. - The E V E  s h a l l  be de- 
s i&ced t o  operate f o r  an acclirulated ornrti t ing time of 3:,313 hours before 
r.ajor overhaul i s  needed. 

3.7.3 ! 'a intainabi l i ty .  - 
3 .-(. 3.1 : 'a intainebi l i ty  2esi;n C r i t e r i a .  - Dwinf the  2esif.c 

phase, t h e  f o l l o u i n c  ca in t a i r . eb i i i t y  cbJect ives  t t d  r e l a t e 6  tc-chnical and 
o y r e t i o n e l  c o n s t r a i n t s  s h a l l  be considere2 as  a ininir t o  deterrr.ine the  
cr t i r - ln  ranner  of sL t i s fy in2  the c a i n t a i m b i l i t y  requirements f o r  t h e  

D e s i p  s o  t h a t  all f a u l t s  can Le i s o l a t e d  t o  en access ib l e  r e -  
i-.svzble acsc: . t l y  o r  ccxFonerit. 

Desi;;n s o  t k 6 t  f a u l t s  ccn be i s o l a t e &  and corrected within 32 
miriiites frorn shutdc:n (followipL: railwe) i n  9: perccnt of a l l  
cases .  

Desicn 5'3 t!iat schedillcd c a l i t  i ' a t i m  and ad;l;str..ents s h a l l  not 
be requircci dixiny any 35;  hour  r e r i o d  of operbtion. 

Desirn so t h a t  s t a r t - u p  crccedures f o r  r e i n i t i a t i o n  s h a l l  not 
exceed 2 minutes i n  95 percent of  a l l  cases.  

Fuses, i f  used, s h a l l  be r e a d i l y  access ib l e  and s h a l l  be 
e x t e r n a l l y  c lou ted .  

Standardized co3poncnts r equ i r ing  a r i n i n m  of l ub r i ca t ion ,  
ad justnient, cleaning, and p ro tec t ion  s h a l l  be used wherever 
s tan4ardizat ion does not penal ize  the ADE i n  yerfornance and 
r e l i a b i l i t y .  
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Sequent ia l  assembly and subsequent disassembly arrangement of 
d e t a i l  p a r t s  s h a l l  be avotded wherever possible .  

Sequent ia l  alignment and c a l i b r a t i o n  arrangements s h a l l  be 
avoided wherever possible .  

The physical  arrangeeent of conFonents s h a l l  be such t h a t  they 
can be r e a d i l y  inspected, serviced, ca l ib ra t ed ,  and, i f  neces- 
sa-y, adjusted without removing t h e  coriponent and with minir.m 
dis turbance t o  o the r  p a r t s .  

&sign so t h a t  insyection, ti?.Justient, s e rv i ce  and replaceaect  
s h i l l  be eccmyl i she5  using a rniniTm of t o o l s  or surport  
e qu i r rr e n t  . 
Proiride a?cquhte t e s t  r o i n t s  t o  f a c i l i t a t e  rapid milfunction 
i s o l a t i o n  t o  t h e  rw.cveble assembly. 

3.12 \!am.-~p Tic.?. - ?'ne t i n e  required f o r  t he  equiyr'ent 
t o  warn-up p r i o r  t o  o re ra t ion  shall be kept t o  a F.axirr.urr of 15 s i n c t e s .  

?.11 C301ir4z. - The 6esign of the  equipmr.t s h l l  provice 
for h!-qcate d i s t r i b u t i m  of a i r  f o r  coolirAg p rcoses ,  under operating 
condi t ions.  Any ver i t i l a t i ng  apert,ures shall be protected f ron  edverse 
elements en te r ing  equipment. 

EDP S k i  No.- 34 



, 

\ ’  

2 

3.12 F in i sh  and P ro tec t ive  Coatirgs.  - Fin i sh  s h a l l  be 
appl ied t o  a l l  surfaces  where considerat ion of apwarance o r  Drotection - -  A 

aga ins t  corrosion and o t h e r  de t e r io ra t ion  e x i s t s .  
s h a l l  be accomplished i n  such a manner as not  t o  impair perfortrance of the 
simulator.  

Application of f i n i s h  

3.12.1 Surface Reca ra t ion .  - The e x t e r i o r  and i n t e r i o r  
s w f a c e s  of a l l  enclosures s h a l l  have a11 r u s t ,  s c a l e  or  o the r  corrosion 
Frcducts and flux rerr,oved. 
t a r r i n g ,  grinding, and the  l i k e )  s h a l l  be comrleted before  t h e  corrcsicn,- 
r e s l s t a n t  t reatment  i s  ayplied,  except i n  those instances where e l e c t r i c a l  
boz i lng  i s  required f o r  shielding o r  con2ections and the  p e s e n c e  of pro- 
t e c t i v e  f i n i s h e s  would prevent proper bonding. 
frox grease,  o i l ,  d i r t ,  a n 3  stz-face i r r e s u l a r i t i e s  ard s h a l l  be i n  E clean, 

All rxichining operations (such as dr i l l i rg ,  

Surfaces s h a l l  be f r e e  

crrnnth onnditinn ci?i+=.hle f o r  the Intc--?Led f in i shes .  .,. -“*I.&* -“&A U U . L C U U L  

3.12.2 .“:Dtal Surfeces. - ::?tal surfaces  vhich a f f e c t  the 
cl,ti:ard appeerance of t he  t r a in ing  equir-ent s h e l l  be f i n i she5  ?,:ith s u i t -  
abie coat ings of un tex twed  Epoxy Folyacide. €3-ior t o  y a i n t i r g ,  su r f aces  
s h k l l  be : 

( c )  ToFcoht t o  be specif ied by Grurman. 

3.12.3 licoi Surfaces. - Svrfac:>s of s o f t  woo6 o r  o t h e r  r.3tur- 
al12- hycrnscopic rratpriLls, i f  wed, r i ia l l  ke :hsro;ghly sender! end sealed 
z c z i n s t  r e n e t r a t i o n  of co i s tu re  using r e e l e r  ccnforr ing t o  TT-S-176. The 
use of s e e l e r  on hardvoods s h a l l  be o r t i o n a l .  
ed with appropriate  coat ings of. e n a m 1  conforming t o  TT-E-527 or  !IT-E-529 
a s  required.  

The s w f a c e s  sha l l  be rain$ 

3.12.4 A l ~ ~ i n u r r ,  Alloy Pz r t s .  - A l r i n m  a l l o y  p a r t s  shall be 
covered with an anodic coatir-g coxf’orming t o  14IL-k-&625, exce-,t as 
fo l lows  : 

I 

I 

I 

I 

I 

I 

I 
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3.12.4.1 Dials, small holes, and case i n s e r t s  need not  be 
anodized. 

3.12.4.2 Aluminum a l l o y s  which do not enodize s a t i s f a c t o r i l y  
s h a l l  be coated with a chemical f i l m  i n  accordance with MIL-C-5541. 

3.12.4.3 Where the primary purpose of the t reatment  i s  t o  
a f fo rd  a s u i t a b l e  p a i n t  base, chemical t reatments  i n  accordance with 
1ZL-C-5541 may be used i n  l i e u  of anodizing. 

3.12.4.4 
may be t r e a t e d  v i t h  a chemical f i l m  i n  accordance 1 5 t h  ?-ZL-C-55hl i n  l i e u  
of Eno5izing. 

Castings containing nonaluninm a l l o y  i n t e g r a l  i n z e r t s  

3.12.4.5 \+?en a k r a s i m  r 5 s i s t s n c e  i s  a fECtcr, chec ica l  f i l n s  
i n  accordance with 'ZL-C-5541 shall no t  be used i n  l i e u  of anodizing. 

3.12.5 S t e e l  h r t s .  - Where Taint ing the  sc r f aces  does not 
a f l o r d  a 2 C q U a t e  r r o t e c t i o n  E-.;ainst corrosicn,  s t e e l  p r t s  s h a l l  be 
ct.+iltFL plate2 i n  accorlence iri th QQ-P-j+l6, ?ire I1 or III, as  aF9licab:e 
aid 0f-a c lass  t h a t  is  afIeo_,&te t o  a c t i e v e  t h e  degree 0:" r r o t e c t i o n  
required.  

3.12.5.1 h'kcr-e the r r i r z r y  p r p o s e  of t h e  t r c a t - e n t  i s  t o  
aff-,.i -_ I a s l ~ i t ~ b l e  I z i n t  bzzc,  c h c r i c a l  treatment i n  accordhrice v i t h  
1ZL-~-162?23 s t e l l  be used i n  l i e u  of F l a t ing .  

2.12.6 flestic Covers. - Thc p l a s t i c  covers uzed for coriveni- 
encs of r..aintenance shall be r o l i s h e d  t o  a high l u s t e r  m d  shall be f r e e  
f1-c.: a l l  resi2,ve of buff ing rx , - e  or F31iShhg co!?$omds. 

2.12.7 F l a t  in:. - ElectroLeposited me ta l l i c  co.ztinGs s h a l l  be 
as s r c c i f i e d  hercin.  Yic p l a t i n g  thickness i n  a l l  czses s h a l l  be adequate 
t o  Essure conformnce v i t h  the  reql:irer."nts f o r  conduct ivi ty  and. corrosion 
r e s i s t z n c e .  Tiat ing i s  no t  required on T a r t s  such as bear ings,  gears  end 
rhal'ts fa 'cricetcd or rmchineri from br tss ,  bronze, or  co r ros ion - re s i s t en t  
s t e e l s ,  uxless they a r e  i n  contzct  with d i s s i x i l a r  metals under .corrosive 
conai t ions.  
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3.12.8 Color Standards.  - Colors, conforming t o  Federal  
Standard 595, s h a l l  be applied as s p e c i f i e d  by Grumman. 

3.12.8.1 All simulated I;EM cabin equipment and enclosures  
s h a l l  be painted t h e  same colors  dup l i ca t ing  t h e  LEM. 

3.12.8.2 Ins t ruc to r  cha i r s  s h a l l  be pa in ted  dark green, co lor  
24108. 

3-13 L e t t e r i r s .  - Gothic type l e t t e r i n g  s h a l l  be used and 
s h a l l  be l u s t e r l e s s  black i n  conformance with Federal  Standard 595 color  
”37~38“ .  

3.14 ?order. - A border of 1/11 inch o r  nore s h a l l  be pro- .,. ,;,cCi a ket::sen t h ?  l e t t e r i i i g  on a panel ar-d the  I;anel’s edge. 

3.15 k f i b i l l t y .  - Let t e r ing  shall b e  l e g i b l e  and s h d l  be 
designed t o  rexa in  s o  f o r  t:?Z; s e rv i ce  l i f e  of t h e  l2.S. 

h QYALITT A S S I W X E  !SEYTSIOIiS 

i .  i - - r c r b l .  - Tne equis:-ent r i , s i i  ’ce i n s I x t c i  t o  Ze- 
t - ?nLnc  coml iance  -“:it!i the r cqu i r e rzn t s  of t h i s  s r c c i f i c z t i o n  with r e s p c t  
t o  r::atc?rizis, Lrocesses ,  t:ci:-i:nmzhiF, n;a-kings, a c c e s s i b i l i t y  of wits, 
E s E 5r:blie s , t e  5 t p in t s  , and e l e  c t r  i cal/r;x chai l i  c a l  c 0nr.e c t  ions.  

4 .1 .1  The eql;irr;:ent s h e l l  be sEb:b;ect.c. t o  t e s t s  t h a t  **-ill 
de tern ine  i t s  con:pliance trith t h e  requiren?crits of t h i s  c r c c i f  i c a t i o n  with 
repr . r?  t o  accx-Scy, resolut, ion,  rerforirCan.ce, a l ignrc i i t  and  ca l iS ra t i5n .  
T’csts .shall corisist  of but c o t  Le l in i i ted  t o  oFerat‘zriE t h e  equi 
r?ir?imm an4 r r sx imx vo1tar;es spec i f i ed ,  checking Taxi rn ar.\i 1:.ininm r a t e s  
~ n d  a c c e l e x t i o n s ,  f i d e l i t y  of vi  sua1 d isp lay  z ~ d  visu:d d isp la j r  a t  TLni- 
nun and rc..a;.:imun ranges. 

4 .2  Qualit:; Control Frogram. - The q u a l i t y  cont ro l  Fro- 
g r m  shall be i n  ecccr iarxe 1 5 t h  t h e  requirercents as s p c i f i e d  i n  Grmnan 
Ver,dor Qual i ty  C m t r o l  R.ocec?ure Q.C.  P. 2.12. 
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(a) Acceptance Tests 

%s t ing .  - The following tests shall be performed: 

4.4 Acceptance Tes ts .  - Acceptance tes t s  s h a l l  be m d e  on 
equipment t o  be suppl ied under t h e  con t r ac t  and s h a l l  c o n s i s t  of t h e  
following : 

(a) Vendor's Demonstration Test 

(b) Service Approval Test  

4 .4 .1  Vendor's Demonstration Test.  - i l e n d x ' s  d e m n s t r a t i o n  
t e s t  s h a l l  be accon;plishe5 tL r j c r  t he  r e s r o n s i b i l i t y  of t h e  vefidor and 
shell be coni?ucted ir, scccrdLr.ce T;ith Yne apyroved t e s t  procedure i n  4.5. 
'Ihe ver.Zor s i -a l l  s:bT.Lt a11 2a ta  co l l ec t ed  i n  corducting these  tes ts  t o  
? r L T z m  f o r  x-,-ie\: ar.3. app-ovel. 
t es t s  a r e  t o  be cor.gucte5 s o  t h a t  G r r x a n  and :*.'.EA r ey resen ta t ives  pay be 
desigr.ated t o  witness or  s u p r v i s e  the  t e s t s  ;.-hen so  des i red .  

Tr:e vendor s k d l  n o t i f y  Gruizan \;hen 

l+.L.2 F'-r;icc Ayl~-o~:.-l Test .  - A t  t h e  cor!pletion of t k e  
l ren&3r 's  Ce::.onstratio:: '-.-st or ld -&cn r eques t e i  by Cr'LIq-w:in, t he  EITZ s h a l l  
be delivered t o  8 s i t e  r:esi;c;ted by I r u v a n ,  f o r  t he  SErvice k.zprovel 
r r  , e s t .  
a d  sueh o the r  t e s t s  &er..e2' 1::cessar;r t o  de t rmi r , e  ccmpliance with a l l  
a r r l i c a b l e  design u.3 rctrfori-ance r e q u i r e m n t s .  
pa t ion  of  t h e  product, t h e  EnTE s h a l l  be orcra ted  long enowh t o  F e m i t  
t h e  KvTE t e m p e r a t ~ r e  t o  s t a b i l i z e  an4 t o  check a l l  c h a r z c t e r i s t i c s  ar.6 
r i c o r d  a:ieql;ate d a t e  t o  a s s w e  s a t i e f b c t s r y  Fb3E oyera t ioc .  During LX- 
~ i c l i i n g ,  s e t t i n f :  up of' 33E, zlicrzsnnt, c a l i b r a t i o n  end e l l  t e s t s  t h e  
vericor r e r r e s e n t a t i v e  shall be present .  

?his t e s t  r a y  carisis: of  aL!IlicatiI1g t c s t s  previously cor.Jucted 

I n  add i t ion  t o  t he  exar.i- 
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4.5 Test  Procedures. - The procedure used f o r  conducting 
acceptance tests s h a l l  be prepared by t h e  vendor and submitted t o  Grun;nan 
f o r  review and approval. The r i g h t  is reserved by Grumman t o  modify the  
tes ts  o r  r equ i r e  any add i t iona l  t e s t s  deened necessary t o  determine compli- 
ance with t h e  requirements of t h e  s p e c i f i c a t i o n  o r  t h e  con t r ac t .  Preps.- 
r a t i o n  of t e s t  procedures s h a l l  include, bu t  not be l i m i t e d  to ,  t e s t i n g ,  
t o  t h e  l o g i c a l  sequence of presentat ions and t h e  use of diagrams f o r  p r a c t i -  
c a l  func t iona l  t e s t  set-ups.  
previous contracts ,  such proeedures may be w e d  when approved by Gruman. 

Presubrrission Testing. - No item, part o r  complete 

When t e s t  procedures are a v a i l a b l e  from 

4.6 
ETDE s h a l l  be subn‘itted by the vendor u n t i l  it hzs been previously t e s t e d  
and inspected by t h e  vendor acd found t o  comply, t o  t h e  b e s t  of  h i s  
’rmooleCge, 2nd b e l i e f ,  w i t h  ell EFplicable requirements.  

7 r,Etjection and Retest .  - E3TE a s senb l i e s  :<hich kave 4.7 
tcer. r e j e c t e d  i ~ a y  be rer;orked o r  have p r t s  replaced t o  co r rec t  t he  de- 
f e c t s  ar,? resi:bmitted f o r  acceptance. Eefore rcscbmit tk-4,  f u l l  ye r t i cu -  
lzrs concerning previous r e j e c t i o n  znd t h e  e c t i o n  taken t o  co r rec t  the 
de fec t s  four.5 i n  the  o r i g i n d  s h a l l  be furnished t o  Gruman. 

5 . 1  Sencral .  - !%e I r e y a r a t i o n  f o r  de l ive ry  shzll rcrder  
the J33E carable  of‘ lo!ic i e m  rel:Lab.lc storEE’3 rnri shirrrent v i tkoc t  d e g a -  
fit.tion of r e l i a b i l i t y  tticacce of rorrosion,  cor!tminstion o r  ph:.-sical 
dr.rsce from shock, and v i t r e t i o n  o r  ot!ior shipping hczards eccoui tered 
during h m i l i R g  ar.3. trar.cycric:tioz t o  i t s  f i r . a i  d c s t i p a t i o n .  

5.2 r’reser;.atiorA ard h r h : i c g .  - The ESTE e b a l l  be p c k e 2  

Clew.lir.ess of t!.e k z r r i e r  n a t c r i a l s  s h a l l  be the  s m e  as/ 
i n  such a nanner as TO pee: th.2 tcvirc:rer . te l  reqlLiremnts s t z t e d  i n  t h i s  
s y c c i l i c a t i o n .  
o r  g re&te r  t k s n  the c l ean l ines s  l e v e l  of the equiyaent being yackqed .  

5.3 !.&qL:acy of Peck:iTi-C end T5ckine. - The EXE sha l l  
’ce shiFl?d i n  a suit2’:ie rm?--r t o  c r su -e  s a f e  de i ivc ry .  
be p o t e c t e d  with shock kcsorbing ?L;terial  and secured i n  vans s c e c i a l l y  
desiFied f o r  t he  t r a c s p o r t a t i o n  of s h x k  s e n s i t i v e  equipKent. 
sha l l  a s s w e  a l l  r e s y o n s i b i l i t y  f o r  s a fe  de l ive ry .  
s h a l l  be v e r i f i e d  by Gruxan .  

Eqiiipzent s h a l l  

The vendor 
Adequacy of packaging 



SPECICICATION 

!Spa. NO. LSP-440-41OOI.B 

6-2-65 Date: 

P a p :  39 

5.4 Farking of Shipments. - I n t e r i o r  and e .x te r ior  contain-  
ers s h a l l  be durably and leg ib ly  marked such t h a t  t h e  markings s h a l l  pro- 
v ide  t h e  fo l lowing  information: 

Item Name 

Cont rac tor ' s  CDntrol No. 

Stock No. 

Cont rac tor ' s  Order :To. 

:.Imufacturer 

!Lfg.'s S e r i a l  XO. 

Late of ::mufacture 

6 I;GTES 

- 5.1 ~ntnr.!;,c~! TTse. - 'I?:.. 3 T E  is  intenLed t o  be in t eg rz t e5  
,* i t l i  tile G.5 Tor t?.e ti-:;nir.g hnd chcckout of E i-m-ran crew i n  respec t  
t o  t h e  Scenes they will cncour.ter OR t h e  t r i p  f rm tlic CS.': t o  th? n o m  c d  
r e t l c n .  It nay 6150 be EFylied t o  t r a i r . i nz  of a two-ran crew dur ing  lki% 
cd Ear th -o rb i t z l  r;:issior.s. 

6.2 J k f ' i p i t i o n s  (Cperat ional  fhoses). - 
6.n.l T;;rm &hit. - D.e Lunar Crb i t  starts a f t e r  s w c e s s -  

i 

fvl i n j e c t i o n  of t he  E:: icto 1r;nar o r b i t ,  m d  terminates  a f t e r  t h e  L3.i 
ssparatec from the  CS:.;. 

6.2.2 &scent .  - 
6.2.2.1 Ci3estiny C;.scert Y e n s f e r  Crb i t .  - The. coast ing de- 

scent  t r a n s f e r  o r b i t  c t k r t ;  k5th t r z  i n r c r t i o n  of  IE; i n t o  a coas t ing  
Cescent orhi+,  m d  t e m i n a t e s  r t  the i n i t i a t i o n  of powered descent .  

\ 

I 

I 
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6.2.2.2 Powered Descent. - The powered descent  starts a t  t h e  
completion of t h e  coas t ing  deseent t r a n s f e r  o r b i t  and terminates  a t  LEM 
touchdown on t h e  lunar  surface.  
subdivided as follows : 

For .convenience, t h i s  mission phase i s  

6.2.2.2.1 I n i t i a l  Powered Descent. - The i n i t i a l  powered descent  
starts a t  the  conplet ion of t h e  coast ing descent  t r e n s f e r  o r b i t  and ends 
then  t h e  L;EI".I i s  x) nm from t h e  landing  s i t e .  

6.2.2.2.2 F i m l  PoTnTered Descent. - %he f ina i .  povered descent  
s t a r t s  when t h e  Gll i s  23 rn fro.- t h e  lending s i t e  ard terminetes  with a 
flhre lraneuver. 

- 

s i t e  ends a t  t o t i c h 5 0 : ~ ~ .  

6.2.3.3 ?endesvoiic.. - Rmdezvous s tar ts  23 nR from the CSI.1 and 
te r r r ina tes  when t h e  LE;:.: i s  533 f e e t  from t h e  CSbl. 

6.2.3.4 Dcckir-g. - 1'3cking s t a r t s  5?2 f e e t  f ron  t h e  CSbl acd 
terminates  a t  X-: - CS:.; contact  a t  e i t h e r  overheed or f r o n t  hatch.  

6.2.4 hbor t .  - Abort t r a g e c t o r i e s  are a family of poss ib le  
t r a j e c t o r i e s  t h a t  Fay ise ix i t ia tec i  a t  any poin t  & r i n g  t h e  W2.I mission 
due t o  a system f a i lwe  thz t  a f f e c t s  crew sa fe ty ,  o r  due t o  undesirable  
devia t ions  from t h e  nominal mission plan.  Thcse t r a j e c t o r i e s  include t h e  
t z a r s i t i o n  maneuver necessary t o  leave  t h e  planned t r a j e c t o r y  as w e l l  as 
any coes t  and f i n a l  burn rhases  a t  rendezvous. 
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6.2.5 Resolution. - Resolut ion is t h a t  angle  subtended be- 
tween two objec ts  so t h a t  determinat ion of two ob jec t s  can be ascer ta ined .  

6.3 Performnce Cb j e c t i v e s .  - S i m p l k i t y  of operat ion,  
ease of maintecance, and an  improvement i n  t h e  performance and r e l i a b i l i t y  
of t h e  s p e c i f i c  funct ions beyond the requirements of t h i s  s p e c i f i c a t i o n  
are ob jec t ives  which shall be considered i n  t h e  design and f a b r i c a t i o n  of 
t h i s  equipment. 
weight o r  improvetrent i n  s impl i c i ty  of design, performance, ease,  of main- 
tenance o r  r e l i a b i l i t y  w i l l  result from the use of mater ia l s ,  parts and 
processes o ther  than those spec i f ied ,  a r eques t  f o r  approval s h a l l  be sGb- 
mi t ted  t o  Gruman f o r  considerat ion.  Each reques t  s h a l l  be accompanied by 
complete supporting in fomat ion .  

Where it appears a s u b s t a n t i a l  reduct ion  i n  s ize  and 

42 EDP S k i  No. - 
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Both vehic les  s h a l l  be assumed t o  have t h e  following c h a r a c t e r i s t i c s :  

Angular Rate 

X - A x i s  = 0 and 0.01 t o  6 0 O / s ~ c  
Y - A x i s  = z and 0.01 t o  6 o o / s c  
Z - h i s  = 3 and 0.01 t o  6oo/sc 

Anpdar  Accelerat ion 

X-Axis = l.O"/SEC: t o  6?"/SEC2 
Y-Axis = l.DO/SEC; t o  6 a 0 / ~ c 2  
% h i s  = 1.0'/SEC- t o  6a0/%c2 

Lir,ew Accelerat i  ?n (Tjsinr: Fcact ion Control System) 

X-Axis = 9 t o  4 .3  ft/SZC; (+3 t o  h3 ft/SEC2 with main eng.) 
Y-Axis = o t o  4.3 f t / S E C -  
&Axis = 3 t o  4.0 f t / S 3 C 2  

Trens la t iona l  Veloc i t ies  

LIXEU- Crb i t  - 52e5 r"t/SEC (continuous CL: ve loc i ty )  
IX.1 Coasting Descent Trapsfer Crbi t  - 56i'O ft/SEC at rer icynth ion  
LEI: Descent - 56'(P t o  3 ft/SEC (Eicvering Capabi l i ty )  
E:, Surnout a t  ascent  - 5533 f t / s C  
z l . 1  1Iohr;ann Transfer  - 5;€Q t o  5285 f t / s E C  

a 

For i n j e c t i o n  - 16 ft/SEC2 
For descent  
For ascent  

- o t o  32 f t / a C E  , 

- 0 t o  35 f t / S E C  

i 43 Ery-21SC 
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